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PREFACE 


Tue world-picture of the ancient Greeks was not a matter of com- 
mon agreement but was the subject of energetic controversy through: 
several centuries. Many different cosmologies were defended and 
rejected. But in the course of time the hitherto scattered conflicts 
began to resolve themselves into a struggle between two parties, 
which we may label "Atomists" and “Aristotelians.” As in the 
political struggle in modern democracies, the parties were able to 
accommodate some varieties of opinion, and could even borrow 
each other’s doctrines when the occasion demanded it. The bor- 
rowihgs, however, were not so heavy that the essential differences 
were obscured. 

Broadly speaking, the Atomists defended the atomic theory of 
matter, mechanical causation, the infinity of the universe, the 
plurality of worlds, and the transience of our world. The Aristo- 
telians defended the continuous theory of matter, the supremacy of 
final causes, the finite universe, and the uniqueness and eternity of 
our world. The Atomist party, although in many ways it could 
claim descent from Empedocles and Anaxagoras, first attained its 
identity at the end of the fifth century, with Leucippus and Demo- 
critus; their cause was taken up at the end of the fourth century by 


Epicurus, and again in Roman times by Lucretius. The opposite 


party consisted of Plato, Aristotle and his pupils, and the Stoics. 
The crucial area of the struggle lay in Aristotle’s attacks upon the 
Atomists and the Epicureans’ attempts to rebut his critical argu- 
ments. . 

The echoes of this battle were heard from time to time in 
medieval Europe, and it flared up again with great intensity in the 
sixteenth and seventeenth centuries. It is one of the most important 
parts of the legacy of classical thought: Yet it may be doubted 
whether it has been satisfactorily treated by classical scholars, who 
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have rarely attempted to examine the conflict as a whole, and have 
often lost sight of it altogether, particularly in dealing with the 
Epicureans. | ROT E 

This book does not contain the comprehensive history of this 
struggle that should some da | be written, but only two preliminary 
studies. They are on unrelated subjects, and the only excuse for 
combining them is that they are both connected with the same 
theme. Both aim to explain difficult features of Epicureanism by 
viewing them as attempts to rebut or accommodate some argu- 
ments of Aristotle. They will be successful if they provoke others 
to take up this theme until perhaps between us we make it clear. 


ae 


Mucz of the work connected with this book has been done in the 
Institute of Classical Studies in the. University of London, and I 
wisk to express my gratitude to the staff for providing such a 
pleasant and convenient place to work. The University of Minne- 
sota helped me when I was a Visiting Lecturer there by leaving me 
with a generous amount of leisure for my researches. 

I have had generous help from friends. Parts of this book have 
been reàd by Mr. M. F. Burnyeat, Dr. A. R. Lacey, Mr. I. R. D. 
Mathewson, Profesor Otto Skutsch, and Profesor T. B. L. 
Webster; I am most grateful for their critical comments, which 
have enabled me to correct many deficiencies. Professor G. E. L. 
Owen has given me much help and stimulus, both by his invaluable 
publications and by his swift and unerring dialectic. 
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constant encouragement and interest, and for his helpful criticisms 
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INDIVISIBLE MAGNITUDES 


INTRODUCTION 


Tus essay has grown larger than I intended at first. My original 
intention was simply to write an explanatory commentary on 
Epicurus’ exposition of the theory of the minimal parts of atoms, in 
his Letter to Herodotus §§ 56-59. The existing commentaries all seemed 
to me inadequate, in various ways. I gave a brief account of my first 
results in a paper read to the Classical Association meeting in Not- 
tingham in 1958. Shortly after this, I came across the monograph 
published by Dr. Jiirgen Mau in 1954, referred to in the Biblio- 
graphy. I found that Dr. Mau had anticipated my results in most of 
the essential points, and I therefore did no further work on the sub- 
ject for some time. 

But this theory of minimae partes is a queer and fascinating 
theory. The reasoning with which Epicurus supports it is interesting, 
and the problem situation which made it appear necessary to him 
was still far from clear to me. So I resumed my investigations and 
tried to write a history of theoretical indivisibles from Parmenides 
to Epicurus. Of course this meant going over ground that had 
already been covered by Dr. Mau’s monograph, and also by an 
important paper published in 1932 by S. Luria. However, I think 
there is no great need to apologize for publishing another essay on 
the subject, though I realize that its originality is small in comparison 
with Luria’s paper. It happens that both of these earlier works have 
been neglected by scholars writing in English; books are still being 
written on Greek philosophy which ignore this important feature 
of Greek atomism altogether. It seems to me impossible to under- 
stand the development of atomism out of Eleatic metaphysics with- 
out considering theoretical indivisibles as well as physical atoms. 


: ae 
Ons of the main difficulties I have experienced in writing this essay 
and in discussing its theme with others has been to find English 
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| words which will describe the views of the ancient atomists without 
committing them to more than they would have wanted to assert. 


We have to distinguish two kinds of division. I call the first kind 
physical division: that is, the division of something in such a way that 
formerly contiguous parts are separated from each other by a spatial 
interval. This is opposed to theoretical division: an object is theoretic- 
ally divisible if parts can be distinguished within it by the mind, 
even if the parts can never be separated from each other by a spatial 
interval. Clearly the physical divisibility of an object entails its 
theoretical divisibility ; but the converse :s not true; Epicurean atoms 
were theoretically divisible, but not physically divisible. (It will be 
observed that I am using “theoretically divisible” in 2 specially re- 
stricted sense. To say that Epicurean atoms are theoretically divisible 
might be taken to mean that they might in theory oe physically 
divided, though there is some practical difficulty. This is obviously 
not what I mean.) | 

I use the word magnitude, as the Greeks used * uéyeBos," to mean 
spatial extension, or any object which has spatial extension. 

The minimae partes of atoms in Epicurean theory were theoretic- 
ally indivisible portions of matter; that is to say, they were such that 
no parts could be distinguished within them by the mind. 

_ It will be as well to consider now some other terms which have 
been applied to the concepts of the Greek atomists, 

Instead of “theoretical,” some historians have used the adjective 
"mathematical" or “geometrical,” (We are concerned all the time 
with objects which have extension, so that geometry is the relevant 
branch of mathematics and we need not consider anv distinction 
between “mathematical” and "geometrical.") There has been some 
controversy about whether or not Democritus was a mathematical 
atomist. But expressions like this can be'ambiguous. I think Demo- 
critus was a mathematical atomist, in the sense that he believed in 
units of matter which were theoretically indivisible; since mathe- 
matics is one kind of theory, these units can certainly be described 
as mathematically indivisible. But in another sense a mathematical 
atomist would be cne who denied infinite divisibility altogether, for 
every extended magnitude, that is, one who substituted the principle 
of finite divisibility for the principle of infinite divisibility in his 
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geometry. And I am not sure that Democritus was a mathematical 
atomist in this sense. It is not necessarily the case that all the implica- 
tions of a theory are worked out at the same time as the theory. It 
would appear that the assertion of theoretically indivisible units of 
matter entails geometrical atomism—that is, a theory of indivisible 
units of extension as such. But it is possible that this entailment was 
not observed immediately. 

It has been suggested to me that “geometrical atomism” is a 
contradiction in terms, since geometry is by definition a science 
which deals with an infinitely divisible continuum. But although 
most geometricians from the time of Euclid have in fact worked with 
the principle of infinite divisibility, mathematicians do not refuse to 
consider the possibility of a geometry of finite divisibility. It is not 
correct to say that we cannot even begin to consider geometrical 
atomism. For the most part, however, I have avoided the expressions 
“geometrical” and “mathematical” atomism. It is doubtful whether 
the theories of the Greek atomists were mathematical theories at 
all; and it is certain that they were not primarily mathematical 
theories. | l 

There is another term which ought to be considered. In earlier 
versions of this essay (some of which have been read to various 
learned societies), I have used the expression “conceptual indi- 
visibles” instead of “theoretical indivisibles.” This suggests units in 
which no distinctions are conceivable at all. I was content with this 
for a time; but there is a snag. A unit which is theoretically indi- 
visible (in the sense defined above) may still have extremities which 
can be conceived in distinction from the unit itself. This is really a 
point about the logic of “division” and of “part,” rather than of the 
adjectives “theoretical” and “conceptual.” For my purposes it will 
be necessary to distinguish between parts which may result from the 
division of an extended body, and other entities such as surfaces, 
edges, points, and so on. A solid may be divided into parts which 
are smaller solids, but never into planes or lines; so the planes and 


. lines which may be found in it are not parts of it. It seems unreason- 


able to imply that the planes and lines contained in a solid are 
inconceivable in abstraction from the solid; we can make all kinds. of 
true statements about them, such as that two of them are parallel 


5 


NO VAT PEA ONE PPAR 
bsc Aa UNS ah cde a C Mb eias 


Indivisible Magnitudes 

or that one is larger than another. Consequently I have stopped 
using the adjective "conceptual" and its cognates in this context. 

But there was a reasonable excuse for using them in talking about 
the Epicurean theory, since Epicurus made a mistake about the 
extremities of bodies. He failed to distinguish between extremities 
and parts. Apparently he argued that the extremities of a body (its 
surfaces and edges and points) must be of the same order of being as 
the beady itself. The surface of a sensible body can be seen; so it must 


be made of visible material. Vision is produced by atoms; so the 


surface must be made of atoms. Similarly with a body that is not 


_ visible but “intelligible” ; its surface must be a part of it. So Epicurus 


concluded that extremities have dimensions: a surface is not some- 
thing having length and breadth but no depth, but something having 
length and breadth and minimal depth. This is a mistake which led 
Epicurus into trouble: it meant that he was unable to give a satisfac- 
tory account of the juxtaposition of the minimae partes, as we shall see. 


ab 


Tus essay is divided into two parts. In the first, I have set out the 
first-hand evidence about the Epicurean theory, from Epicurus and 
Lucretius. The two chapters of Part I are detailed studies of Greek 
and Latin texts, and their intention is simply to establish what 
Epicurus and Lucretius wrote and what they meant, I have therefore 
begun with the texts, and have added a translation and commentary. 

The second part is a history of the origin and development of the 
theory of indivisibles. In these chapters I have tried to use English 
throughout, and to keep Greek and Latin intrusions to the minimum; 
I have translated. the quotations used as evidence, printing the 
originals in footnotes. My hope is that Part II may be intelligible to 
historians of science and philosophy who do not read Greek and 
Latin. 

I have tried to keep all my reasoning in the text, and to avoid 
long and frequent nozes. For this reason, and others, it has been im- 


possible to make constant acknowledgments to the books and 


articles I have consulted. I have listed them in a Bibliography at the 
end of the book. | 


PARTI 


CHAPTER I 


EPICURUS’ LETTER TO HERODOTUS 
$$56.5—59 


IN considering this passage we have to deal with three types of 
minimum quantity. There is first the atom, the minimum physical 
quantity; second, the theoretical minimum, the smallest quantity 
that can be conceived or thought about or imagined; and third, the 
minimum perceptible quantity. I claim that the passage to be dis- 
cussed offers no argument at all for the existence of a physical mini- 
mum, but assumes it; the argument is entirely concerned with the 
existence of the theoretical minimum, and part of the argument is 
by analogy with the visible minimum. This relationship between 
the three types of minimum has escaped the notice of all previous 
commentators on this passage, so far as I can judge, except Mau 
(see his Zum Problem des Infinitesimalen . . ., 1957). 

The Letter to Herodotus gives an epitome of Epicurus’ natural 
philosophy, set out fairly systematically and with some attempt at a 
progressive order. There is first a note on semantics and the method 
of investigation (§§37-38), then some basic metaphysical proposi- 
tions. Nothing comes into being out of nothing or passes away into 
nothing, and the universe is a closed system—it has no relations with 
anything outside it. The irreducible contents of the universe are 
bodies and space; everything else can be reduced to these. The 
bodies in question are “physically indivisible and unchangeable, if 
all things are not to be destroyed into non-being but are to re- 
main durable in the dissolution of compounds—solid by nature, 
unable to be dissolved anywhere or anyhow. It follows that 
the first principles must be physically indivisible bodies." The 

a drowa kal duerdBryra, eirep uù péMet ndvra eis tò Hi óv Bapijocofa., dA 
toxvovra tropeveiy ev raís Siadvcect wv ovyxpicewy mXjpg riw dvow čvra xa 


2 ^ f 
ox Éyovra őmņ 1j mws Stadvbijcera. dare ras dpyds drópovs åvaykačov elvai 
owpdreaw dices. Letter to Herodotus (S41). 
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expression is muddled, but I think the argument is unambiguous. 
Real things cannot be destroyed into “non-being”; bat unless there 
were a limit to physical divisibility this is what would happen; 
therefore there is a limit to physical divisibility. 

Having thus outlined the argument for the existence of two 


kinds of first principle, body and space, Epicurus goes on to con- 
sider their properties. Both are infinite ($$41-42); atoms have 


innumerable different shapes ($42), and move in various ways ($$ 


43-44). Next follows a digression on the existence of infinite worlds 


($45) and on sense perception (§§46-53). Then ($54) Epicurus takes 
up the subject of the atoms again. They have none of the properties 
of sensible things except shape, weight, and magnitude, and what- 
ever necessarily goes with shape. Every quality is necessarily liable 
| to change, but change is ruled out for atoms "since at the dissolu- 
tion of compounds something must remain, solid and indissoluble, 

to bring about changes not into non-being or out of non-being, but 
by rearrangements and additions and subtractions."h So the only 
properties of atoms are shape, weight, and magnitude, Not every 


magnitude is possible for atoms, since if it were, some would 
be visible; but some diffe 


phenomena. 


At this point we must study the text in detail. The object of sum- 
marizing the argument so far has been to show that tke existence of 
physically indivisible bodies may now be taken as proved, and that 
the subject is now the properties of these bodies. 

Epicurus' argument is difficult and the text is doubtéul, so it may 


be useful to begin with a paraphrase of the argument as I under- 
stand it. 
ae 


PARAPHRASE OR $$56.5-59 


(A) In a finite body such as the atom, there cannot be an infinite 
number of parts with magnitude, however small they may be. 
This implies: 


(B 1) the body cannot be divided into smaller and smaller parts to 
b 


rences of size are necessary to explain 


+ + ^ € f , ^ 
m eredi mep dei ri Ümonévew ev rois Siadvocor Taw ovyKpicewy orepesy xai 
| ` ? E 

adiddvroy, ô ras perafloAas ovK eis TO uù) Öv movjoera, où’ èr rop uÀ Ovros, àÀÀá 
kata perabécers éy moois, rwav 86 xal mpoadSous kai ddddous, Ibid. ($54.) 
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infinity (if we admitted this, we should put the whole of the real 
world on an insecure foundation; when we tried to get a firm mental 
grasp on the atoms we should find it impossible, because our mental 
picture of them would crumble away until nothing was left); and 
(B 2) the process of traversing in the imagination from one side to 
the other of a finite body cannot consist of an infinite number of 
steps, not even progressively diminishing steps. 

We establish (A) on the following grounds: 

(C 1) If someone asserts that there is an infinite number of parts with 
magnitude in an object, then that object must be itself infinite in 
magnitude; this is true however small the parts may be. Moreover: 
(C 2) In the process of traversing an object in the imagination, one 
begins with the outermost distinguishable portion, and moves to 
the next; but this next must be similar to the first; hence it must be 
possible, in the view of one who asserts that there is an infinite 
number of such parts, to reach infinity in thought, when the object 
is totally grasped by the mind. _ ) 

We establish C 2 by the following analogy: 

(D 1) The minimum perceptible quantity is like larger perceptible 
quantities éxcept that no parts can be perceived in it. (D 2) The fact 
that it is like larger perceptible quantities, in which parts can be per- 
ceived, may suggest that we can distinguish one part from another 
in the minimum, too. But this is false. If we perceive a second quan- 
tity, it must be at least equal to the first, since the first was a mini- 
mum. (D 3) We measure perceptible objects by studying these 
minima in succession, beginning from the first. They do not touch 
each other part to part (since they have no parts), nor do they co- 
incide in one and the same place. They are arranged in succession, 
and they form the units of perceptible magnitude; more of them 
form a larger magnitude, fewer of them a smaller magnitude. 

(E) Similarly with the minimum in the atom—though it is much 
smaller than the perceptible minimum. The similarity is to be ex- 
pected, since we have already argued that the atom has magnitude 
by an analogy with perceptible things, thus in effect projecting the 
atom on the larger scale of perceptible things. 

(F) Furthermore, these minimal, partless extremities furnish the pri- 
mary, irreducible unit of measurement, in terms of which we “see” 
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~ the magnitude of atoms of different size when we study them in 


thought. So much can be inferred from the analogy with perceptible 
things (D 3); but the latter of course are liable to change, and we 
must not be led by our analogy to think that atoms too are liable 
to change, in the sense of being put together out of separable parts. 


ae 


Text, TRANSLATION. AND. COMMENTARY 
(A) IIpós 8é voro: où Set vopilew èv TÔ épwopuévo copart 
> os * > »95. € " $ vy 
ametpous Gykovs civar où” ómnAikovs oty. | ($56) 


(A) Moreover one must not suppose that in the limited body there 
are infinitely numerous parts, even parts of any size you like. 


év TQ ópiupéro odpor. Bignone and Arrighetti: “in un corpo 
limitato." Bailey: “‘ In any limited body’; [Epicurus] proceeds to 
apply the idea to a perceptible body in 58 and by analogy to the 
atom in 59." Mau: "in dem beschriebenen Körper.” 

The previous paragraph has shown that oùðe Se? vopilew way 
peyeos èv rats drdpous ómápyew. It is probable therefore that when. 
he writes rò dpiopévov oo, Epicurus has in mind the atom. 
The proposition is, I believe, true for all magnitudes in the Epicurean 


System, but not all magnitudes are relevant here. Bailey’s comment 


is misleading; what Epicurus does in fact is to state his proposition 
first, then give some arguments for it, including the argument from 
the analogy of the peiceptible body, and finally expound his 
original proposition in more detail. 

Mau asserts that ópiopévw does not mean "limited" but “de- 
fined," for the opposite of it is not dzretpov but áópiorov. He uses 
this argument to prove that 7d öpıopévov oôpa is the atom, for in 
the previous sections, he asserts, “wurde der Begriff ‘Atom’ be- 
stimmt (ópiora:)." But as a matter of fact, wpropeévov is of course 
frequently used as an Opposite to dsreipov—as for instance in 
Aristotle’s Metaphysics 1002 b 18 ápyai wpiopévar àpÜuó, in many 
other instances listed in Bonitz’s index, and in Epicurus Letter to 


* In chapter 1 quotations of modern authors are from the editions of Epicurus 
listed in the Biblicgraphy of Ancient Authors (p. 239), with the following additions, 
all listed in the Bibliography of Modern Works (p. 243): Arnim, H. von (1907); 
Giussani, C. (1896); Mau, J. (1954). 
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Herodotus $42.2; moreover, as has been said, the kind of definition 
that has just been given to the concept “atom” is precisely that the 
atom is finite in size. Thus though Mau seems to be right in saying 
that this phrase refers to the atom, he is right for the wrong reason. 
More is at issue here than the meaning of this single phrase. If the 
phrase refers to the atom, it is impossible that Epicurus should write 
in the next sentence that his first proposition rules out the possi- 
bility of the infinite physical division of things—i.e., that it entails 
the existence of atoms. If on the other hand the phrase refers to any 
limited body, then such a sequel might be less surprising. Most 
commentators have believed that this is in fact the sequel, and have 
therefore had a motive for taking the phrase in the more general 
sense. I believe (with Mau) that the sequel says nothing about 
physical atoms; to interpret rò ópiauévov opa in the more restric- 
ted sense as referring to the atom raises no difficulties to this view. 


od det vopilew dxretpovs Óykovs elvas où’ ómgMkovs ocv. Does 
this o00é mean "not even” or “and not"? That is to say, are we 
to rule out one proposition, or two? If we examine Epicurus 
reasoning carefully, I think we are forced to the conclusion 
that only one proposition is meant here: “we must not believe 
that there are infinitely numerous parts, however small they may 
be." For the argument runs like this: Epicurus first asserts his 
main thesis, then deduces two consequences (in the dore clauses 
below, B 1 and 2), and then gives the argument for his thesis 
(C 1ff.—note that the connection is ydp"); and from the nature 
of the argument we can deduce the nature of the thesis. But the 
argument, as we shall see, is entirely concerned with showing that 
there cannot be infinitely numerous parts in a finite magnitude, and 
not at all with showing that there cannot be "parts of any degree 
of smallness.” There is indeed a statement (in C 2) about xpa which 
might be taken for an independent argument to establish the im- 
possibility of “parts of any degree of smallness”; but in the context 
even this is used in a proof that an infinite number of such parts adds 
i: der M of the conclusion that 'o08é" means “not 
even” is important for the interpretation of the whole passage. 

B 1I 
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Giussani argues that there were two separate ideas, one of infinitely 
zumerous parts and the other of infinitely small parts, and that the 
arguments against each of these alternated with each other through- 
our this section. This led him to some interpretations which add a 
touch of fantasy to Epicurus already involved syntax. Bailey, fol- 


| that the first of these arguments was supposed to be about physical 
divisibility, and the second about theoretical divisibility. Thus 
Bailey explzins the next sentence as being composed of two sections: 


in the first, ý eis dzreipoy Tony is “the physical process of infinite - 


division which corresponds to the notion of Gretpor Óykoi"; in 
i 3 

the second, uerdBaors is “a mental or ideal process of ‘passing’ in 

thought to ever smaller and smaller particles, which corresponds to 


/ 


the notion of dyxou onynixot ody.” 


_ To Bailey’s greater explicitness we owe our certainty that this 
interpretation is wrong. For it is abundantly clear that dzreipovs 
oyrovs 003° ómnAikovs ody cannot mean “an infinite number of 
physical atoms nor theoretical parts of infinite smallness.” Whatever 
they are, they must be õyror of the same type. | 
. I take it chen that ovdé means “not even,” just as undé means 
not even in the next sentence. (This is in fact the only natural 
way of interpreting oùôé . . . obv, as Professor D. L. Page pointed 
ott to me.) This raises a big problem about the phrase 7 Sandixor oĝv 
which occurs in the manuscripts below; I shall discuss that in its place. 


, &yico. Giussani (Studi lucreziani 78/.-) tried to make the word 
eyxos mto an Epicurean technical term—but one with two mean- 
ings: (a) the minimae partes of the atom, (b) the minimum quantity 
of distinguishable substance (something like a molecule). I do not 
think he proved his point: yros seems to refer to anything havin 
three dimensions. But this controversy is not relevant here. My 
translation “parts” imports an idea which is not necessarily implied 
by the word: one might use "quantities" or "quanta" instead, but 
both seem too clumsy. | m 
| ae 
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emaspereov, Wa uN rávra. dobevi morðuev Kav! mats sepilijibeos 
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, iowing Ginssani, made explicit what Giussani left obscure—namely, | 
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T&v áÜpónv? eis trò p) Ov dvayxaldpeba rà dvra ÓMBovres 

KaravaNioxet. 

(B2) da Kai rv peráfaow pù vomoréov yiveoba èv 

Tots wptopévois eis dareipov pind? é(mrl)* roDAamrov. (S56) 

! kdy Usener: xai libri 

2 dÜüpówv B: årópæv F 

3 yíveo0a. Meibom: yevéabau libri 

* pnd émi Gassendi: pndé aut pù 8é libri: “dubito an pýr’ él rò pelor phre 
Ep. scripserit” Usener 


(B 1) Therefore we must not only do away with division into 
smaller and smaller parts to infinity, so that we may not make 
everything weak and in our conceptions of the totals be compelled 
to grind away things that exist and let them go to waste into the 


non-existent, 


(B 2) but also we must not suppose that in finite bodies you 
continue to infinity in passing on from one part to another, even 
if the parts get smaller and smaller. 


iva pù... karavaMokew. We may now analyze the reason 
Epicurus gives for rejecting infinite divisibility, assuming that the 
arguments set out above are correct, and that the subject is theoretical 
divisibility. There are two parts to his reasoning, joined by xai; it 
is clear, I think, that the second is an expansion of the first. We must 
reject infinite divisibility, he says, for otherwise we should make 
everything weak—that is to say, when we tried to get a firm mental 
grasp (zrepiAnyus) on the atoms, we should find them crumbling 
away into nothingness. Every time we thought we had arrived at 
the irreducible minima, we should have to admit that even these 
minima are divisible. And so our search for the reality of the atoms 
would be endlessly frustrated. 

The rejection of infinite divisibility follows, says Epicurus, from 
the denial that there are infinitely numerous parts in the finite body 
(A). The iva, clause in B1 gives the reason for wanting to reject it, 


rather than the ground for rejecting it. 


JAA kai... pnd? Emi roDAarrov. This is the second consequence 
(B 2) of rejecting the idea of infinite parts in a finite whole. The 
difference between the first consequence and the second is not, as 
most commentators have said, that the first is physical and the second 
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is theoretical; both are theoretical. The difference is that in the first 
we consider the question of what would be left if an atom is divided 
an infinite number of times, and in the second we consider how an 
atom can be comprehended in the imagination, if such compre- 
hension means taking note first of one part, then of another, to 
infinity. We shall see later that the difference between these two 
corresponds to the difference between two of Zeno’s arguments 


(see ch. 5). 


perdBaow. This is the process of traversing an object, i.e., of 


shifting one’s attention from one part to another; so much is clear - 


from the immediate context and from D 1-3 below. But I have not 
found other instances of the use of the word in this sense; it is not 
given in Liddell and Scott. It reminds one of Aristotle’s use of the 
terms Šéčoðas and Sudvas in his definition of the infinite (Physics 
I 204 a 3 va uèv 54 rpómrov rò aSdvarav Steber TÓ pÀ) Tredvkéva, 
Ouévai, domep Å pwav) ddparos- drws Sè rò Oué£o8ov éyoy 
drededryrov, 3j ô pdyis, 3) ô Tejukós Éyew uj) Eyer Bié£oSoy 
7] ™épas). 
ae 


y 2 I > A Ld Y L4 » » » 
(C 1) obre yáp,! éreiBày drag Tis elary Sra daretpor Óykoy dy 
Ti dapxovat kal? darndixo. ov, Cori vojou mas [TE àv ër 
ToDro memepaopévov ein Tò péyebos’ myàiror yap twes SiAov 
ws olt depot eow Óykot, kal od7ai5 émmAixovs dy more ÖV, 
Ly : 

&meipov ay Hv kal rò uéyebos. ($57) 
' yáp E, Giusseni: yàp dias ceteri: yàp dws Schneider: yàp dws Brieger 

? bmápyovot kai Ernout: Urapyovouw 1) libri: órápyovew of Usener 

3 +’ om. Furley: dws Brieger 

* of om. FP3Zf 

5 obroe B: odror èt dy ceteri 

6 óormMscok] of myAixot F 


(C 1) For when someone once says that there are infinite parts in 
something, however small they may be, it is impossible to see 
how this can still be finite in size; for obviously the infinite parts 
must be of some size, and whatever size they may happen to be, 


the size (of the total) would be infinite. 


To criticize in detail every previous effort to make sense of this 
corrupt sentence would take up too much space. I offer my own 
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conjecture. I-do not think it does more violence to the text than 
other interpretations, and I think it makes better sense. 


ovre. This is coordinate either with the “re” following “rôs” 
or with the “re” following '" dipov"' in C 2, or perhaps with the 
“re” in D 1 (ró ve éMyiwrov x7). I reject the first alternative 
because it leaves “vofjoa:”” without an object (see also my next note, 
on "mcs" ), and the third because the two sentences thus linked 
would not be coordinate in sense. I take “oğre” to be coordinate 
with “dxpov re. . .": the two coordinate sentences offer reasons for 
rejecting the hypothesis of an infinite number of Syxou in a finite 
péye0os. 


mws, the reading of all the mss except F, and all editors except 
Giussani, is impossibly difficult. Most editors take “Saws” to stand 
for “daws roro Suvardy srt” or something similar, and to be 
governed by “vofoa:.” The ellipse seems to me incredible, and 
the sense feeble. I guess that “őrws” is someone's correction of 
“môs” (just below), which has been wrongly incorporated in the 
text. 


mâs [r]. This conjecture about “éaws’’ also explains the wrong 
inclusion of “re” here. Once ózws" has been included, “re” is 
necessary to make sense of the passage. 


. kal émmAixot odv. I have argued above that Epicurus is con- 
cerned with one hypothesis (an infinite number of &yxot however 
small), not with two (an infinite number of dyxot, and infinitely 
small dyxor). The reading of all the Mss (4 darnAcxox ov) strictly 
entails two hypotheses. The correction (NH into KAI) is a small one, 
and the mistake is entirely understandable: "0282" in the first 
sentence would suggest “7” here to one who had not perfectly 
grasped the argument. (I reached this conclusion before observing 
that "xal" was proposed by Ernout, in Lucrèce, Commentaire, 


p. LXXII, n.1.) 


kal obrot “eE dv,” which follows in all mss except B, is 
. . 3) 
omitted by the editors, as being an alternative to ai orot. 
15 
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The argument, with the text thus restored, is quite clear and 
should need no further elucidation. 


ae 


» Y. 1-4 you? Siar , 3 A \ 
(C 2) d«pov re exovros' TOU sremepaapiévov* Siadymror, et wi) Kal 
Ka’ éavró Üewpqróv) od dor HÌ oùt kal rò déis todrou 
Towovrov voeîy Kai odrws karà rò é$is els Toupmpoobey 
BadiLovra’ eis tò drepov ómdápyew! karà tobrov® dduvetoÜa. 

^5 , . 
rf drm. (657) 
* éyovros Gassendi: éyovres libri - 
2 rò rò memepaopévov FP3: rò bronenepacpévoy Z£ 
3 Bewpyrdv Co: Üecpsréov ceteri 
* où om. FPSZf 
5 otrw P Co F2Zf: toro BFt: où TQ Giussani 
é BadiLovre Usener, Bailey: Baditovres Co F2 
7 els TÒ drretpov (els rò "&mewov) vmápyew"" Arnim, Mau 
8 xarà roürov Furley: xarà rotoórov libri: «ai rò Tov oÜroy Muehll, Mau: xarà 
(Tò) rotofrov Schneider, Bailey, Arrighetti 


(C 2) And if the finite body has an extremity which is distinguish- 
able, even though it cannot be thought of in isolation, it must be 


- that one thinks of the similar part next to this and that thus as 


one proceeds onward step by step it is possible, according to this 
Opponent, to arrive at infinity in thought. 

xara todrov. This small emendation was suggested to me by 
someone at a meeting of the Oxford Philological Association, but 
I cannot now remember who it was. I think the phrase refers back 
to the imaginary opponent mentioned in C 1 (reddy dma£ ris 
KTÀ. . . .). If kar roroôrov is retained and it is taken to be neuter, 
then it would seem merely to repeat the force of obr«. Mau, reading 
". . . BaSiLovra eig rò drepov eis TÒ črepov bmdpyew kai 
TÒ ToLobTo kTÀ.," translates: “und so nacheinander von dem einen 
zum nächsten ins Unendliche fortschreitend gedanklich dahin zu 
gelangen, dass auch eben dies (das Begrenzte) unendlich ist.” ‘The 
ingenuity of this is more admirable than the result. Apart from the 
two alterations of the text, it destroys something of the force of 
Epicurus’ argument: for there is a point, as we shall see, in the echo 
"voév . . . ri vvoía" which is lost if “apucvetobas rH evvoia”’ 

means simply “to conclude." 
The argument is as follows. We are considering someone's sug- 
gestion that there are infinite dyxou in a finite body. Starting. 
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from one edge of the body we imagine a minute part of it, "the 
extremity,” inconceivable in isolation from the body. If we think of 
the part next to this extremity, we must necessarily think of another 
distinct part similar to the extremity itself. But according to our 
imaginary opponent, there are in our finite body an infinite number 
of such parts. So if we proceed in thought from one such part to 
another, it must be possible, when we traverse the whole object, to 
reach infinity in our thinking, which is absurd. 3 

It will be seen that this argument needs support. It is not yet 
clear why the extremity is a minute part, nor why we can only 
think of the part next to the extremity as being similar to it. This 
support is provided in the next sentences, by an analogy with the 
visible minimum. l 

The absurdity of “arriving at infinity” is meant, I think, to be 
self-evident. The procedure is of taking successive “steps forward. 
This procedure is of course the ueráflaous of the previous sentence; 
and again we think of Aristotle’s remarks, quoted above on B 2. 


de : 


(D I) Tó Te éAdyiorov TO év TH aloOyoer Sei karavoety ort ovre 
TOLOUÜTÓv stw olov to ras perafáoes éyov ore mávry 
mavTws' avdpotov, àÀÀ Éyov pév Tia kowórqra TÓv uera- 
Bardv,? Siadnipbw 86 pepdv ok &xov. , x 

(D 2) dX rar? &ià rv ris KowdryTos npoceupéperav oinbäpev 
diadnyeoBai rit adrod, rò pèv émvráóe, rÓ 86 émékewa, Tò 
tcov 1)utv Set mpoorimrTew. "E f 

(D 3) e€ijs re Pewpodpev raðra aad 109 apron Ku dp COS 
Kat ovK €v TH avT@, ovSE pépect pepav darrépeve,, aAA 7 
êv TH WidTyTt TH éavrüv rà ueyéÜn karaqerpotvra, Ta sÀeo 
mÀeiov kal rà eAdtrw édarrov. ($58) 


! qáyrcas om. F: savrós Zf E 
2 uerafaráv Schneider: perafávrov libri 
3 Gray Cobet : dre libri 

. 4 v. 0m. F 
5 dzrropev B* (ex uev*), Co: darropev P 
6 jj om. Mau 


(D 1) We must observe that the minimum in sensation, too, is 
neither quite the same as that which allows progression from one 
part to another, nor wholly unlike it; it has a certain similarity 
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z es which allow progression, but it has no. distinction of 
arts. l | 


(D 2) When because of the closeness of the sesemblahee we think . 


we can make distinctions in it —one part to this side, one to that — 

what confronts us must be equal. 

(D 3) And we study these parts in succession, beginning from the 

first, and not all within the same area nor as touching each other 
. part to part, but, in their own proper nature, measuring out the 

sizes, more of them for a larger one, fewer for a smaller. 


/ Y Z 4 3 ^ E. 
TÒ T€ éÀdyioTov Tò èv TH aioÜjce. Mau is the only commen- : 


tator to see that the minimum in sensation is not the same as the 
extremity mentioned above but is an analogy designed to explain 
it. Epicurus does his best to make this clear by emphasizing “voe” 
and "7$ évvoíg" above, by saying explicitly “ê TH aioÜjoe." 
here, and by calling it an analogy in the next sentence. | 
ovTe TotoÜTov . . . obre Távry mávrws dvdpowov. There are 
certainly some things, Epicurus assumes, which are too small to be 
perceived. It follows that there must be a minimum perceptible 
quantity. Any quantity larger than the minimum can be scanned or 
traversed by stages (rò rds peraßdoes xov); the minimum can- 
not. Yet the minimum is not something of a different category from 


larger quantities: it is itself a quantity. Its only distinction is that it 
has no perceptible parts. | 


3» > g 
aan’ Grav . . -mpoomrizrrew. If we study such a minimum per- 


ceptible quantity, we may be tempted to suppose that since it is a 


perceptible quantity and since every other perceptible quantity has 
perceptible parts, it too must have perceptible parts. If we think we 
can distinguish two such parts of the minimum we deceive our- 
selves: it was after all a minimum, so that any perceptible quantity 
must be at least equal to it. 


fs re Üecpotuev . . . drrrópeva.. Mau has pointed out that the 
phraseology can be understood fully only by comparing it with 
one of Aristotle’s discussions of continuity. “ev rà aùr” corre- 
sponds to Aristotle's “Sov GXov drreoðar” (c£. Physics 231 b 3): 
Aristotle argues that points cannot touch each other in a line, because 
they cannot touch part to part, since. points have no parts, and if 
they touch whole to whole, they must coincide, and so cannot make 
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a line. Epicurus denies this of his minimum perceptible quantities 
(and so, by analogy, of his minimum conceivable quantities). They 
do cohere, they do not coincide, and they have no parts. This is not, 


I think, just a stubborn denial of Aristotle’s thesis; what happens in 


sensation is meant (as so often in Epicurean theory) to prove what 
happens in the realm of the imperceptible. In the minimum per- 
ceptible quantity we have something which has perceptible exten- 
sion but no perceptible parts; why should there not also be a 
minimum conceivable quantity which has conceivable extension 
but no conceivable parts? Such a quantity would escape Aristotle’s 
dilemmas. But this point must be discussed in its historical per- 
spective (see ch. 8). 

GAN’ 1) ev ri óT . . . karaperpotvro.. It may be that Mau 


is right to delete 7. aX Ñ normally introduces an exception, not an 


antithesis. But I think it might be defended as parallel to some 
Aristotelian examples (for which see Denniston Greek Particles 2 
p. 26), particularly the following: 6 kókkv£ ... o$86 tà mepi 
mv Kepadiy éowev iépari . . . GAN d) Kara Tò ypôpa pdvov 
vpoaéowev iépakı (Aristotle Historia Animalium 563 b 20 “nor is 
the cuckoo like the falcon in the head either: (indeed there is no like- 


. ness) except that it is like the falcon in colour only"). 


As to the meaning of the phrase, Mau observes gloomily that 
Epicurus himself probably could not give a clear explanation of it. 
I am not sure what it means, but the following seems to me the 
likeliest explanation. Three things must be borne in mind: (1) Epi- 
curus is writing about the perceptible minimum, but always for the 
purpose of proving or explaining something about the theoretical 
minimum ; (2) the phrase forms the positive half of an antithesis, of 
which the other half refers to and combats Aristotle's theory of con- 
tinuity; and (3) it is about the function of the minimum as a unit of 
measure. These considerations suggest that we ought to look for a 
solution by studying the relation between the Aristotelian and the 
Epicurean theories of measurement. 

A passage of Aristotle (Metaphysics I, 1) on the subject of units of 
measure will be examined in more detail later (see p. 48); here it 
will be sufficient to summarize it. Quantity, says Aristotle, is always 
measured in units. The unit of arithmetic is the model; other units 
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are formed by analogy with it. The difference between the model 
and the other units is this: the unit of arithmetic is in every respect 
ind:visible, but other units, though treated as indivisible for the 
purpose of measuring, are. themselves divisible into smaller units, 
The units of weight, distance, speed, etc. are to some extent a matter 
of convenience; they are not wholly arbitrary, though, but deter- 
mined with reference to the facts of sense perception: "the first 
thing from which, as far as our perception goes, nothing can be sub- 
tracted, all men make the measure, whether of liquids or of solids, 
weight or size.” | 

Now Epicurus certainly wished to remove any element of arbi- 
trar:ness from the theory of measurement: it is contrary to his whole 
thecry of knowledge to admit concepts which do not correspond 
to actual features of the real world. Perhaps, too, it is relevant to 
point to Lucretius’ polemic against the doctrine of continuity (see 
p- 36), where it is argued that unless there is a fixed minimum 
quantity, there is no way of distinguishing between large and small 
things. 

What Epicurus must insist on, therefore, in his argument against 
Ariszotle, is that his minima furnish an objective standard of measure- 
ment, which is in no way arbitrary or a matter of convenience (we 
shall see in ch. 10, p. 140, that Hume arguec against infinite divisi- 
bility in just the same way). I think, then, that “è Tfj (Tyr 
katcpetpobvra’’ is contrasted with “è TÓ adr"; 'uépeot pepôv 
amvajeva,” seems to be parenthetical—unless indeed Epicurus takes 
it to mean "overlapping," which is quite possible. We study these 
parts in succession, he says, beginning from the first. They do not all 
coincide in the same place (nor do they touch each other part to part, 
which Aristotle claims to be the only possible alternative). As we scan 
them one by one, they measure out the body whcse parts they are; 
it is their own "proper nature" which forms the unit of measure. 

_ Of course the picture is complicated because Epicurus is here 
talking about perceptible minima, and even Aristotle seems to say 
that the units of perceptible magnitude are given by the facts of per- 
ception. I doubt if this complication is important, however, since 


Epicurus is clearly thinking all the time of the general theory of con- 
tinuity and magnitude. 
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karap.erpotvra. Professor Vlastos has argued (1 ji ^ pp- m l: 
that karaperpeiy here and Karoperpnpa in (F), be po à iden 
technical sense which they are given in the opening de ra : h 
Euclid's Book V. In this sense A is a karagérprpa. of B; if and = : 
if B is an integral multiple of A. Starting from e proposition, 
Vlastos argues that in our passage Epicurus asserts id tha id 
is a smallest atomic length (i.e., a length than whic des A 
smaller) and that all atoms are integral multiples of it. That is : 7 
any atom is of one of the following sizes: q, 24, 345+ + » as di 
matter of fact (according to this interpretation of Epicurus » 
atom is smaller than q, and that there is no atom of, p d$ x : 
But there is nothing URS theory E entail that 4 is the s 

ible lineal magnitude in geometry. E 
P aside rts d the question of whether this is a 
geometrical theory (see Introduction and ch. 1 1). But I am not p 
vinced that Vlastos's interpretatión is sufficient. Of d : : 
minimae partes necessarily have also the properties whic A t - 
gives them. They are karaperpýpara of the eet in Eu us 
specialized sense; and Epicurus uses them in his po a sae 
infinite variety of atomic size and shape. But that is not : : w - ; 
or the essential point, of the theory. The second part o ies es y 
will show how Epicurus’ doctrine evolved; it is a mo d 
adopted for the purpose of meeting Aristotle's oe ‘ a n 
trine which the earlier atomists put together to meet and thwart : 
Eleatic attack on pluralism. Its provenance lies in the Eleatic pes "s 
about divisibility; and I do not think that Vlastos s pd : 
does justice to this aspect of it. I agree with him that P3 d E 9 
asserts that all atoms contain an integral number of parts s p ia 
dimensions. These parts are distinguishable only sa? y. i ; 
asserts that they are theoretically divisible, whereas I be ieve n 
to have been theoretically indivisible, since only on this pee 
do they serve their purpose of circumventing the We ivisi t 
puzzles. Apart from this argument from the historica apne 
are two points of detail which may be mentioned xn s Š i 
first, Epicurus really does seem to deny infinite de i : uer 
comprehensive way, in C 1-2; secondly, if the atom "e eo B 
divisible to infinity, the expressions rò év TH &róp«p EAAXLOTOV 
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minimae partes are distinctly misleading. For on Vlaszos's interpreta- 
tion, in an atom of volume (say) 84, the q-sized unit is in no sense 


an éAdywrrov; it just happens to be equal to the smallest existing 
aom, but it has no special status in the atom of which it is a part. 


$% 


P4 3 ^ ; i : D 5 l 
(E) radry 7$ avaoyia vopuordov kal rò éy TH ard éddyicrov 
^ t ` ^ ^ 
Kexphcbar- puxpdryte yap éxetvo Shov ws diadépe rod karå 
A » ^ ^ 
THY aioÜnow Üecpovuévov, avahoyia è 4f avr kéypnrar.! 


> t Vu ^ 
eme. mep Kat dre uéyeÜos exer Jj dropos, Kata Thy (rày2) 


€vraüU« dvaloyíay KaTnyopycapev, uukpóv Ti jtóvoy pakpàys 
ekBdAMovres.4 zz ($658—59) 


I 


xéxpyrat Gassendi: xeypíjofa: libri 
ráv om. libri, supplevit Usener 

3 pakpár Usener: paxpdy libri 

* éxfaMvres Usenet: éxAaBdvres Mau 


2 


(E) This analogy, we must believe, is followed by the minimum 
in the atom; for in its smallness, clearly, it differs Com that which 
is perceptible, but it follows the same analogy. Fer we have al- 
ready stated that the atom has magnitude, in virtue of its analo 


with the things of this world, just projecting something small on 
a large scale. | 

kara THY TÀv évrabÜa àvaAoyíay kamyyopijaapev. The rôv here 
is an addition, first made by Usener and adopted by Giussani, Bailey, 
and (I think) Bignone. Hicks translates “on the analogy of things 
within our experience"; so probably his omission of 7v from the 
text is a mistake, since this meaning can hardly be dragged from the 
words xara. rjv évraüÜa. dvadoylav. Mau ‘retains the Ms text but 
translates, consistently, “auf Grund dieser Analogie.” There is thus 
a conflict between the view that we should read TÓv vraha, mean- 
ing "the things of this world,” or évraóa, meaning “the present,” 
“this” (analogy)—i.e., that which we are talking about here. Prob- 


ably we cannot decide between these two until we have studied the 
next phrase. ! | 


puKpóv Ti uióvoy parpàv €xBdAdovres. The Ms reading paxpéy 
was emended by Usener, and his emendation is adopted by Giussani, 
Bailey, and Hicks. Mau retains the Ms pakpóv but emends éxBdA- 
Aovres to ékÀaflóvres, translating “indem wir nur etwas Kleines | 
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als Grosses veranschaulichten (hervorholten).” Mau's is such an un- 
necessary emendation that I have no hesitation in rejecting it. paxpóv 
does not often mean simply “large,” and éxdAAovres seems to 
require an adverb; so I adopt Usener’s correction. 

But there is still much room for doubt about the meaning of the 
phrase. Bignone translates “non facendo altro che protrarre lontano 
un determinato grado di piccolezza.” This finite degree of smallness 
is supposed to be that of the minimum perceptible quantity; we 
"extend" it (i.e., make it smaller, though still finite) for the minimum 
conceivable quantity. Bailey translates “only we placed it" (sc. the 
atom) “far below them” (sc. rà évraóa) “in smallness.” In defense 
of this very forced interpretation of uukpóv 71, he adds a note which 
I do not understand: “lit. only as a small thing casting it (the atom) 
far away.” Hicks, who reads exBaAdvres, translates “and this, small 
as it is, we have merely reproduced on a larger scale.” Giussani has 
“solo che questa grandezza è di gran lunga più piccola (anche dei 
più piccoli corpi percettibili).” 

One of the normal meanings of éxBdAAew is “to produce” a 
line, in geometry (see LSJ, s.v. ix). I suppose it is possible that it 
could mean “to make smaller” something already small, as Bignone 
takes it; but this seems much less likely than that it has its normal 
meaning of "to make larger." So it seems to me that the puxpdv ri 
is the atom, or its magnitude. Epicurus is merely observing that in 
comparing the atom with something in our perceptible world we 
are in effect magnifying the atom. 

We must now return to the problem of the analogy itself. The 
argument is this: we have to imagine that the theoretical minimum 
stands to the atom as the perceptible minimum stands to the per- 
ceptible whole, since clearly the theoretical minimum differs only 
in smallness from the perceptible minimum—“for that the atom has 
size we have already declared xarà ri (rv) (?) &vratfa &va- 
Aoytav, merely greatly magnifying something small" The aorist 
" karyyopijaapev" refers to something earlier in the exposition (the 
aorist ““elzov”’ is similarly used in $64). It is not quite clear where 
Epicurus would say he first predicates size of the atoms. In $42, he 
argues that the atoms must have innumerable different shapes, 
"since it is not possible that so many varieties” (of observable 
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things) “should come into being out of the same limited number of 
Shapes." In $54, he remarks that the atoms have n 


‘except shape and weight and size and everything that necessarily 


j O ° >> M . 
; goes along with shape,” and continues with a defense of the proposi- 


tion that atoms alwavs r 


907 e . 
ious. In $55, he begirs to discuss the question of size in more 
detail. He assumes that atoms have size, 


necessary to explain the variety of perceptible thi 
: ptible thin s, and h 
the hypothesis of different sizes enables ustoe : ere that 


better. But variations in shape are not essentially different from 


io ed similarly in 
explaining the properties of compounds (see the a in 
Lucretius 2. 333 ff). I think it likely therefore that when he says 

erqyopuoapev Epicurus is thinking of what he has said earlier 


If this is so, then “<rév) evradba” b 
! ; i would appear to be the bet 
reading. The atoms have been declared to di size * ie 


à ; e 
nalogy once, Epicurus says, We can use it again here in discussing 
how the atoms have size. 
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un Tapérpnua EÈ avTOv) mpdrwt role Heiloor kal 
€Adtroat mapackevdlovras +H Sid Ad lo 
Mr: 150vTG^ TH Ota Adyou Bewpla èm cv 
aoparwy. 7) yàp kowérne $ iad SP AUG Me uud 
Ps 7] yep. OTS 1) Vrrápxovaa, aùroîs mpós rà perd- 
4. ‘KAV TO Léyp. rovrov euvreddcar: ovuóópnow 8e è 
TOUTOV! ki yó 8 od j f i a) 
mow éxovrav! ody olóv re yevrécbar, (§s9) 
! dpepíj Arnim: djuyĵ libri 
d pav BP'Co(?): uucpóy F: pakpáv P3Z£ 
? avràv Usener: a27áy libri 
* xpdrov BFZf 
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(E) Further, we must take these minimum partless limits as pro- 
viding for larger and smaller things the standard of measurement 
of their lengths, being themselves the primary units, for our 
use in studying by means of thought these invisible bodies. 
For the similarity between them and changeable things is suffi- 
cient to establish so much; but it is impossible that there should 
ever be a process of composition out of these minima having 
motion. 


The argument, I think, runs like this. In D 1-3 Epicurus pro- 
poses an analogy which will explain the nature of the minimum 
theoretical part of the atom. It is like the minimum perceptible unit: 
this is of the same nature as larger perceptible units, but it differs 
from them in having no perceptible parts itself. We measure the 
size of perceptible bodies by running over these perceptible minima 
and counting them. (E) The atom must be regarded as analogous to 
a perceptible body—though of course it is really much smaller (the 
analogy is justified because it was by such an analogy that we estab- 
lished in the first place that the atom has size). (F) And we must 
believe that the indivisible extremities (the äxpa of C 2) of atoms 
also serve as the unit of measurement in their case—not now for 
measurement by perception, but for study in thought, which is what 
we have to use in the case of invisible things. The analogy between 
invisible things and the changeable things of the perceptible world 
holds good to this extent, though of course it must not be pressed 
too far: an atom is not put together out of its minima as a perceptible 
body may be put together out of its parts. 


The mss have ápyf) and nearly all editors retain it. Bailey defends 
it by referring to “solida simplicitate" in Lucretius 1.609; but as 
that is an attribute of atoma, not of their minimum parts, it is irrele- 
vant. The only possible meaning of *djuy$" here is "simple," 
"uncompounded." But there was never any suggestion that the 
minima are composed of a varied lot of ingredients, which would 
be the natural implication of this adjective. 

"ápepíj" on the other hand is very much to the point. It looks 
back to the point established in D 1-2, that the minimum perceptible 
parts do not themselves contain parts. 
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mépara. Bailey takes répara as the complement, to avoid making 
vonilew govern the participle zrapaokeváZovra: “one must con- 
sider these least indivisible points as boundary-marks." But this is 
unnecessary, and makes poor sense. It is unnecessary, because Epi- 
curus is quite capable of using a participial construction with vouitw, 
or instance in $74.3 "Zr. Sè rods Koopous otre ef &vdykms Set 
vopilew éva oxnuaTtiopòv éyovras." ‘It makes poor sense, because 
we do not need at this stage to be told that the minima are limits or 
extremities; they have already been mentioned as such in C a. 
What we do need to be told is that these indivisible minima, already 
identified as the limits or extremities of atoms, function as units of 
measurement in the atoms exactly as the perceptible extremities do 
in perceptible objects. _ | 


TOV unkóv. I suppose this is the right reading. It might be pos- 


sible to adopt the reading of F, " pukpóy," meaning the atoms, and 
to construe it with épara. But I think the words 76v Mokóv rò 
katapérpnia make reasonable sense: pijos can mean simply “dis- 
tance," "interval" (for instance in $46.9 1) Sia Tod Kevod popa 


» r 


++» TGV pikos mepiànrròv èv mepivoryrq) xpóvo cwvreA). — 

Tfj dia Aóyov Bewpia emt Tv dopátwv. This explains a point 
about the analogy. For visible things we use sight; for invisible we 
use Aóyos. 


?) yàp kowórgs .. . rd peráBoAa. What is chis kowérns? The 
Jast clause of the whole passage is a warning: the similarity is 
sufficient to establish the conclusions so far reached, but not the 


further conclusion that there is “a process of composition out of 


these having motion.” It is inconceivable that this last bit should 
refer to anything but a physical process of composition of atoms out 
of minima; for this is just what should be denied at the end of a 
discussion of parts of atoms. But what could suggest that atoms are 
generated in this way? Obviously, the analogy between visible com- 
pound bodies and their parts, on the one hand, and atoms and their 
parts, on the other—the analogy which has just been drawn. xowédrns 
must therefore refer to this analogy. Now adrois can only refer to 
Tà .. . mépara (or possibly to 7v dopérwy), so the ms reading 
TÀ duerdBoda cannot be right, since it has to refer to visible things 
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or their parts, and the whole point of the sentence is that atoms are 
not changeable in spite of their resemblance to visible things which 
are. The simplest correction seems to be rà perdBora (LSJ quotes 
examples of this adjective from Plutarch and Ptolemy). Usener s 
dperáfara will not do, because visible minima and theoretical 
minima are both áperdflara. 
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CHAPTER 2 


THE EVIDENCE OF LUCRETIUS ON THE 
THEORY OF MINIMAL PARTS 


Our elucidation of Epicurus’ theory has so far neglected Lucretius, 
and we can therefore use what Lucretius has to say on the subject as 
some sort of check on our interpretation. 

The section of Lucretius’ poem which explains this theory in 
detail is unfortunately controversial. It seems best to look first at two 
perfectly lucid passages in Book 1 which follow the main exposition, 
in the hope that they may guide us in interpreting the more difficult 


lines. 


The first passage is part of Lucretius’ attack on Empedocles 
(1-746-752}. Those who believe in a plurality of identifiable sub- 
stances as principia, he says, are at fault, first because they admit 
motion without void (but this has been shown to be impossible, in 
1.333ff.); secondly because they admit soft and rarefied bodies with- 


out void (but we already know that void is required in the explana- 
tion of such things, 1. 565—573): 


. .. deinde quod omnino finem non esse secandis 

corporibus faciunt neque pausam stare fragori 

nec prorsum in rebus minimum consistere quicquam; 

cum videamus id extremum cuiusque cacumen 

esse quod ad sensus nostros minimum esse videtur, 

conicere ut possis ex hoc, quae cernere non quis 

extremum quod habent, minimum consistere (menti). 
(746-752) 

.  . next, because they assume that there is no end to the cutting 

up of bodies, and that no stop is made in their breaking, and 

indeed that there is no minimum at all in things; though we see 

that there exists in everything that last extremity which is seen 

to be the minimum with respect to our senses, so that you may 

infer from this that of those things which you cannot see the last 

extremity is the minimum (with respect to the mind). 
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The first two lines obviously refer to the physical division of 
things. Lucretius’ charge is that the pluralists do not admit the exist- 


- ence of atoms; but atoms have been shown to be necessary, so he 


thinks, earlier in his exposition. “ And indeed (they assume) that there 
is no minimum at all in things”: the introductory words nec prorsum 
show that this is a more fundamental statement than what has pre- 
ceded it; they do not merely reject physical atoms, but even say that 
there is no minimum at all. This line is therefore concerned with the 
theoretical minimum; and the reasoning which follows, too, is con- 
cerned with this. 

In the last four lines, Lucretius evidently intends to summarize 
the argument which is to persuade us that there is an absolute mini- 
mum. Is this argument the same.as the one we have studied in 
Epicurus’ Letter? There, as the reader will remember, the point was 
made that there is a minimum visible quantity, which can be seen 
as the extremity of a visible thing, but within which no parts can 
be distinguished by sight. Lucretius says "we see that there exists in 
everything that last extremity which is seen to be the minimum with 
respect to our senses". Munro (in a comment on 1.600) remarks 
that in the visible thing the extremity seems to be a minimum, in the 
atom it isa minimum. But I do not think this is quite what Lucretius 
has in mind, since I do not see how one can deduce the existence of 
a genuine minimum from the fact that there seems to be a minimum. 
The point is rather that there isa minimum in visible things—a visible 
minimum—and from this we are to infer that there is a minimum 
in the things which are not visible but conceivable or imaginable. 
(The last foot of the last line is missing in the manuscripts. I think 
menti should perhaps be supplied, as an antithesis to ad sensus nostros. 
But Munro's in illis may well be right.) 

The argument is, I think, the same as the one in Epicurus’ Letter, 
though it is of course much less fully developed. It is indeed so com- 
pressed and allusive as to be barely intelligible by itself; and this is 
a reason for thinking that it may have been mentioned rather more 
fully in an earlier part of the poem. We shall return to this point in 
dealing with lines 599ff-- 

It must be admitted in passing that Lucretius here combines and 
coordinates an argument about physical minima and an argument 
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about theoretical minima. This combination is precisely what I h 
dismissed as implausible in my interpretation of the pass “of 
Epicurus. But the coexistence of the two arguments hee 5 ipn 
persuade me to reópen the question there. Here, Lucretius is ur pu 
summarizing objections to the pluralists theory of matter nis n 
must mention their contradiction of his notion of atoms, as ll : 
their denial of the existence of a theoretical minimum. E dia 
we saw, had no reason to recall the physical argument Ta yos 


ee 


Tue second passage can be quickly dismissed. It is part of Lucretius’ 
attack on Anaxagoras (1.84377). After a brief exposition of ees 
goras' theory of homoeomeria, he raises two objections: there is is ; 
void in his theory, and no end “to dissecting bodies"—and h is 
therefore liable to the same objections as have already been boek 
against Empedocles. He goes on to object (line 847) that An a 
goras made his primordia too weak: and with this we wonder if we 
are to have a repetition of Epicurus’ point that infinite divisibili : 
would make everything weak (see above, p. 13). Bat Lucretius xd 
the argument in a different direction. These primordia are too weak 
because they are of the same nature as “things themselves” (h 

means the things of the sensible world, which the primordia should 
explain), and these things are manifestly perishable. Disappointingly, 


there is nothing in this passage th i 
ge that throws further | 
theory of minimal parts. d c 


ae 


We MAY now go back to the main exposition of the doctrine of 
minimae partes (1.599-634). The context is this: after showing that 
the two ultimate elements of the universe are corpus and inane 
Lucretius proposes to demonstrate that there exist ea quae solido 
atque aeterno corpore constent." There follows a series of “proofs,” 
whose conclusions predicate various combinations of soliditas sim- 
plicitas, and aeternitas-of the atoms. The series has given rise to Mug 
Sive controversy. To avoid becoming involved iri this unnecessaril 
let us observe merely that the passage we have to study forms m 


of the series, in the traditional text. It is itself divisible into three 
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parts; the first concludes by mentioning all three of these properties, 
the second mentions soliditas and aeternitas, and the third has no 
explicit conclusion. We shall consider later how the parts are related 


to each other. 


Tum porro quoniam est extremum quodque cacumen 
corporis illius quod nostri cernere sensus 

iam nequeunt, id nimirum sine partibus exstat 

et minima constat natura... 


(599-602) 


Then further, since there exists in every case a last extremity 
of that body which our senses are no longer able to discern, 
that extremity is certainly without parts, and its nature is 


minimal... 

This is how the traditional text reads. As it stands, corporis illius 
must be the antecedent of quod. So the antecedent of quod cannot be 
the complement (or the subject) of est, and est must therefore mean 
“exists.” This makes quodque hard to understand. Ernout and Robin, 
who retain this reading in their edition, quote the parallel of quaeque 
in 1.578: 

| tamen ex aeterno tempore quaeque 
nunc etiam superare necessest corpora rebus, 


“où quaeque pourrait être remplacé par quibusque, ‘des éléments pour 
chacune des choses." 

If this is correct, then Lucretius is clearly taking for granted that 
the atom— that body which our senses can no longer discern "— 
has a cacumen, and he is apparently deducing the partlessness of the 
cacumen from the mere fact of its existence. What are the missing 
steps in this deduction? Bailey, who follows Ernout and Robin in 
keeping the traditional reading, explains it as follows (Epicurus p. 
704): "since every atom has an extreme point, that point, seeing that 
the atom cannot be divided and so a fortiori it cannot itself be divided, must 
be without parts” (the italics are mine). 

This explanation of Bailey’s is certainly wrong. The conclusion 
of the section is stated clearly enough by Lucretius: 


sunt igitur solida primordia simplicitate. 


(609) 
The first principles, then, are solid and simple. 
31 
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But this conclusion is surely identical with what Bailey takes t b 

the first preraise of the argument—" the atom cannot be divided > 
Moreover, che Opening moves of the argument, in Bailey’s Ei 

are utterly fantastic: the atom cannot be divided ad (a fortio ; 
15 extreme point cannot be divided, hence the latter must be ien 
out parts. But the atom can be divided, in the sense required here of 
-heoretica! division into parts; indeed the entity whose partlessness 


15 supposed to be deduced a fortiori is it if 
fusion can hardly go RA ri Is Itself part of the atom! Con- 


| We must therefore reject Bailey’s explanation of the openin 
oes Can we, without tampering with the text, find a iis 
one? Emcut, who is the only other commentator I can find wh 
retains the traditional reading, does not explain how he ven 
Lucretius arrives at the partlessness and minimal size of the cacume 
I presume his view is that Lucretius, if pressed, would defend de 
ee by means of the argument employed by Epicurus (see 
above p. 17) and later on in the same book by himself (see above‘ 
p. 28)—the argument from analogy with the sensible minim d 
Lucretius’ causal connection quo : j ae 
causal, but would be equivalent to a coordinating conjunction “th 
atom has an extreme point, and this is without parts mda 
: On this assumption, we are. asked to believe that although 
a a good argument for the existence of minimal parts 
v ii ^ ater on (746ff.), at the first and most important mention 
erate he offered no argument at all. I find this very 
I Ries agree with those (Munro, Giussani, and Bailey in his 
s f Hae ie eds a lacuna between 599 and 600. To fill the 
ny ? di the guidance of the two passages (Epicurus 
n : $5 -58 and Lucretius 1.747752) just mentioned. 
ae ginning quoniam should contain some proposition 
€ extreme point of a visible body, such that the existence of 
a theoretical minimum in the atom can reasonably be inferred from 


it. Munro suggested the followin 7 
lines fell out by en ae, "on the supposition that the two 


= pu quoniam est extremum quodque cacumen 
poribus, quod iam nobis minimum esse videtur 
, 
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debet item ratione pari minimum esse cacumen) 

corporis illius quod nostri cernere sensus 

iam nequeunt: id nimirum . . . etc. 
This seems to me on the right lines, though I should prefer some- 
thing which stated explicitly that the first corpora are visible. Munro 
translates the lines as follows: “Then again since there is ever a 
bounding point (to bodies, which appears to us to be a least, there 
ought in the same way to be a bounding point the least conceivable) 
to that first body- which already is beyond what our senses can per- 
ceive.” 

The first step in the argument, if this reconstruction of it is 
correct, is from perceptible bodies to theoretical bodies, as it is in 
Epicurus himself. We see that a visible body has an extremity which 
is the minimum perceptible quantity; so a theoretical body must 
have an extremity which is the minimum conceivable quantity. 
And to say that it is the minimum conceivable quantity is to say 
that it has no parts, since any part is smaller than the whole. The 
argument is, admittedly, very greatly compressed as compared with 
the passage of Epicurus; one wishes it were more explicit. 

Having stated that the invisible atom has a cacumen which is 
without parts and is the smallest conceivable quantity, Lucretius 
goes on to show—or to assert—that the cacumen has no separate 


existence: 
... hec fuit umquam 

per se secretum neque posthac esse valebit, 

alterius quoniamst ipsum ns primaque et una 

inde aliae atque aliae similes ex ordine partes 

agmine condenso naturam corporis explent, 

quae quoniam per se nequeunt constare, necessest 

haerere unde queant nulla ratione revelli. 

(602-608) 
nor was it ever segregated by itself, nor can it be so in the future, 
since it is itself part of something else, a single first part, and 
starting from it other similar parts, one after another in order, 
in a close-packed row, fill out the body's nature; and since they 
cannot exist by themselves, they must necessarily cohere so that 
they can never be torn apart. | 


There is no corresponding argument in Epicurus’ Letter; he merely 
says: (F) “but it is impossible that there should ever be a process of 
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composition out of these minima having motion." 
" > : . * x Pa . i : : 
Lucretius’ argument is Aot very clear: the difficulty lies mainly 


in the words primaque et una: Are they to be regarded as belonging 


to the next line (inde aliae atque aliae, etc.)? If so, they are not part 
of the proof that the minimum part cannot exist in independence: 
this proof would be limited to the words alterius quoniamst i Siam 
pars, The extremity can never exist in separation from the bod 
whose extremity it is, because it is itself—i.e., in its very Nd 
part of something else, —— 

As an argument for the inseparability of the extremity, this 
seems to beg the question. Perhaps the reader is supposed to sp l] 
another argument from the analogy of sensible objects: the visible 
minimum is something that can only be perceived as the extremi 
of something larger (Epicurus makes this point explicitly, in D 1).— 
ie the theoretical minimum also “is essentially part of something 
else. 

Since the argument is, on this view, a very weak one, it is 
tempting to bring the words primaque et una into it, in the hope that 
they may strengthen it a little. This is Giussani’s solution. “Non 
basta Essere pars per essere inseparabile; bisogna essere una pars la cui 
essenza sia appunto di non essere altro che pats, quindi non com- 
posta, non risultante alla sua volta di partes, quindi prima pars; e una 
s intende di unita interiore, appunto non risultando di parti." ' 

This is attractive, but it has the weakness that it separates prima 
from inde. aliae atque aliae . . . partes; for it takes prima in the sense of 

primary or "elementary," and all the aliae partes are of course 
primary in this sense. But the natural way of reading the Latin is 
to take prima . . . inde aliae atque aliae as stating successive steps in a 
series. 

If we look at the.Letter to Herodotus for guidance, we find some 
confirmation of each of these interpretations of prima. In D 3, speak- 
ing of visible minima, Epicurus says “we study these in order, 
beginning with the first.” But he uses mpôrov in the sense of 

primary" a few lines further on: "further, we must take these 
minimum indivisible limits as providing, for larger and smaller 
things, the standard of measurement of their lengths, being them- 
selves the primary units." 
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I am unable to solve this problem, and can only say that somehow 


Lucretius believes it to be established that the minimum part cannot 


possibly exist in separation. From this he goes on to his conclusion: 
sunt igitur solida primordia simplicitate 
quae minimis stipata cohaerent partibus arte, 
non ex illarum conventu conciliata, 
sed magis aeterna pollentia simplicitate, 
unde neque avelli quicquam neque deminui iam 


concedit natura reservans semina rebus. 
(609-614) 


The first principles, then, are solid and simple; they consist of 
least parts tightly compacted and compressed—not com- 
pounded by the coming together of these parts,. but rather 
enduring in everlasting simplicity; from them nothing is per- 
mitted to be torn away or diminished, by nature which pre- 
serves the seeds of things. 
This then is a "proof" of the solida simplicitas of the atom. 
Visible objects have an extremity which is the ultimate limit of 
visibility; similarly atoms, which are conceivable but invisible 
objects, have an extremity which is the ultimate limit of conceiv- 
ability. But such extremities are in principle inseparable from the 
atoms whose extremities they are, and the atoms are made up of rows 
of parts exactly similar to these extremities. No part of an atom, 
therefore, can be separated from it; the atom has solida simplicitas. 
If this is indeed the argument, then it is a poor one. The premise 
"the extremity cannot be separated” is apparently asserted without 
a proper argument, as we have observed; and the possibility that, 
even if the minimum part is inseparable, the atom might have other 
separable parts is not considered. Nevertheless it is less vicious in this 
form than the blatant petitio principii which Bailey found in it. 


ae 


THE next section is easier to understand but no better grounded. 


praeterea nisi erit minimum, parvissima quaeque - 
corpora constabunt ex partibus infinitis, l 
uippe ubi dimidiae partis pars semper habebit 
a partem nec res praefiniet ulla. — 
ergo rerum inter summam minimamque quid escit? 
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nil erit ut distet; nam quamvis funditus omnis 
summa sit infinita, tamen, parvissima quae sunt 
ex infinitis constabunt partibus aeque. 
quod quoniam ratio reclamat vera negatque 
credere posse animum, victus fateare necessest 
esse ea quae nullis iam praedita partibus exstent 
ct minima constent natura. quae quoniam sunt, 
illa quoque esse tibi solida atque aeterna fatendum. 

(615-627) 
Furthermore, unless there is to be a minimum, the smallest 
bodies will consist of infinite parts, since the half of a half will 
always have its half, and nothing will put an end to this. So 
what difference is there between the sum and the smallest of 
things? There will be nothing to distinguish them. For though 
the whole sum is certainly infinite, yet the things which are 
smallest will equally consist of infinite parts. Since true reason 
rejects this, and says the mind cannot believe it, you must yield 
and acknowledge that there are things which exist with no 
parts, whose nature is the minimum. Since these exist, those 
also exist, you must admit—the solid and eternal atoms, 


The main part of this argument is devoted to proving the exist- 
ence of minimae partes. The last line and a half contain the step which 
takes us from the conclusion of this argument to the further con- 
clusion that there exist solid, eternal atoms. This Step presupposes 


| the assertion, made in the preceding “ proof,” that the minimae partes 
cannot exist independently. 


The argument for the existence of minimae partes is worth a little 
attention, since it seems to be something not found in the Letter to 
Herodotus. The argument is simply this: if everything is infinitely 
divisible, then the smallest bodies as well as the largest will be com- 
posed of an infinite number of parts, and there will be no difference 
between them. 

This has been said to be directed against the Stoics. Chrysip- 
pts, we are told, held “bodies” to be infinitely divisible, not in the 
sense that a body could be divided into an infinite number of parts, 
but in the sense that there was no limit to division.*! It followed from 
th:s, as he observed, that there was no sense in saying that the whole 
of any extended magnitude contained more parts than any one of 


* Please see end of chapter for numbered references. 
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its parts. “Man does not consist of more parts than his finger, nor 
the cosmos of more parts than a man; for division of bodies con- 
tinues to infinity, and of infinities none is greater or smaller than 
others.’’ This Stoic doctrine is a more precise and deliberate formu- 
lation of a principle first announced by Anaxagoras: 3 “ Of the small 
there is no smallest, but always a smaller, since what exists cannot 
cease to exist; also there is always a larger than the large. And it 
[sc. the large] is equal to the small in number tege As Professor 
Sambursky points out, Anaxagoras’ proposition occurs in the con- 
text of his theory of “seeds,” and its significance in this context is 
not that any extended magnitude, however large or small, may be 
said to have an infinite number of parts, but that everything, how- 
ever large or small, must have in it a portion of everything. That 
this is its significance can be seen from its second occurrence: 4 
“And because there are equal portions of the large and the small, 
thus also everything must be in everything.” It is worth noting, too, 
that Chrysippus appears to have avoided saying that two infinities 
are equal; he said that no infinity is greater or smaller than another. 
This is significant, in view of his use of the concept neither equal 
nor unequal” in handling problems concerned with convergence 
on a limit.’ 

It is assumed by the editors that Lucretius has this Stoic doctrine 
in mind here, but I doubt if they are right. It can be shown that 
Lucretius attacks specifically Stoic doctrines much less often than is 
usually thought. It is therefore worth pointing to two non-Stoic 
sources which may be connected with what Lucretius writes. In the 
Physics," Aristotle argues that it is impossible that the infinite should 
exist as an actual being, for in that case any part of it you like to take 
will be infinite, and it is impossible for the same thing to be many 
infinities. In the pseudo-Aristotelian On Indivisible Lines, which we 
shall look at again in chapter 7, the first of the arguments (968 a 2 ff) 
for the existence of indivisible lines is quite similar to Lucretius 
argument. The main point in this, as in Lucretius, is that there will 
be no difference between the large and the small if both consist of 
infinitely numerous parts. If this treatise is concerned with the theory 
of Xenocrates, as is usually believed, it may well be that Lucretius 
took his argument from an Epicurean source which did not refer 
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to the Stoics at all, but to an ear 
divisibility problem. 

However that may be, how does Lucretius answer his oppo- 
nents? He shows that the doctrine of infinite divisibility NC 
both the largest and the smallest body have infinite parts, and then 
merely exclaims that “the reason rejects this and says the dnd can't 
believe it.” This is not an argument at all. But it is possible to 
see why he finds the doctrine incredible. The idea of an infinite 
potentiality for division, never realizable, was repugnant to the Epi- 
curcan mind. To say that a body is infinitely divisible is (for an 
Epicurean, but not for a Stoic or an Aristotelian) to say that it con- 
sists of infinitely numerous parts; and it is hard to imagine that both 


the largest and the smallest body must conzain the same number of 
actual parts.. — | 


lier stage in the history of the 


z 
E 5 


Tue third argument in this section is described by Bailey as ‘ 
much compressed and extremely. obscure.” 


“very 


denique si minimas in partis cuncta resolvi 
cogere consuesset rerum natura creatrix, 

iam nil ex illis eadem reparare valeret 

propterea quia, quae nullis sunt partibus aucta, 
non possunt ea quae debet genitalis habere 
materies, varios conexus pondera plagas 
concursus motus, per quae res quaeque geruntur. 


(628-634) 


Finally, if nature the creator of the world had been accustomed 
to allow all things to be dissolved into minimal parts, she would 
then be unable to remake anything out of those parts, because 
things which are not extended by possession of parts cannot 
have—what generative substance must have—those various 


connections, weights, collisions, unions, and motions through 
which all things are done. 


In this passage, Bailey maintains, Lucretius replies to a suggestion 
that the atom may be divisible into its minimal parts, and so lack 
soliditas, aeternitas, and simplicitas. His reply is that this is impossible, 
since the minimae partes, having themselves no parts, could not move, 
mect, and unite so as to form things. The support for this assertion, 
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unexpressed by Lucretius, is to be found, in Bailey's view, in the 
" general conception of existence implied in the theory of the atom 
and its minimae partes. Only that which has parts can have material 
or corporeal existence and therefore possess weight, which is the 
cause of movement, and so through movement undergo the col- 
lisions with other bodies, which are the cause of creation." 

This interpretation raises several questions. If something must 
have parts if it is to have material or corporeal existence, then what 
sort of existence do the minimae partes have in Epicurean theory? 
According to Epicurus’ "general conception of existence" (to use 
Bailey's phrase), they have inseparable existence; but this is precisely 
what is being doubted in the present argument, and it cannot there- 
fore be used as a premise in it. Why, moreover, should the partless- 
ness of the minimae partes entail that they lack weight? Apart from 
this passage, I can find only one other suggestion that they lack 
weight, in Alexander's commentary on Aristotle’s Metaphysics;? 
but Alexander's testimony on this matter, as I shall show later (p. 98), 
is too confused to be helpful. If the Epicureans did say that the 
minimae partes lack weight, it would, I imagine, be. in the sense that 
they have no tendency to move independently. But this, again, is the 
conclusion of our present passage, and therefore should not be one - 
of its premises. 

I wonder therefore if we are to place the emphasis on the adjec- 
tive varios. It is not easy to see why the minimal parts, because they 
themselves have no parts, should lack “connections, weight, im- 
pacts, collisions, motions.” But we can quite well see why they 
should for this reason lack the various connections, etc., which 

genitalis materies should have. For having no parts they cannot differ 
from each other in shape; and it was a well-established principle of 
ancient atomism that the variety of sensible qualities could only be 
explained by the assumption of different shapes and sizes in the 
elementary particles. 

This idea receives immediate confirmation in the next section of 
the poem. For Lucretius continues with a refutation of the earlier 
monistic philosophers, on the ground that a single primary substance 
cannot produce a variety of things; and the transition from the sub- 
ject of minimae partes to his refutation of the monists is marked by 
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the word quapropter. This word has caused the commentators much 
difficulty—so much, indeed, that Brieger, Susemihl, and. Giussani 
all fell back on the usual last resort and annovnced that there is a 
lacuna between the two sections. Bailey rejects the idea of a lacuna, 
but thinks quapropter either refers back to the whole of the previous 
argument establishing the existence and character of the atoms, or 
else is “merely resumptive, as in 1. 334.” I think, on the contrary, 
that it refers back to the words propterea quia, four lines before it. 
Lucretius says nature would be unable to make things out of mini- 
mal parts, for the reason that they lack that variety in connections, 
weight, impacts, collisions, and moticns, which is necessary for 
genitalis materies. He uses this idea then in his cransition to a new 
subject: for this reason (i.e., lack of the necessary variety). Heraclitus’ 
fire cannot be the materies of things, 


nam Cur tam variae res possent esse requiro, 
ex uno si sunt igni puroque creatae. 


. (645-646) 


For how, I ask, could such various things exist, if they are made 
of nothing but pure fire. | 


$% 


We can now consider the relation between these three sections and 
also the place of the whole passage in Lucretius’ argument. Bailey, 
in his commentary, divides up the portion from 503 to 634 into 
eleven “proofs” —i.e., “proofs” of the aeternitas, soliditas, and sim- 
plicitas of the atoms. Without discussing the problems raised by the 
first eight, we can observe that our three do not seem to be inde- 
pendent of each other and therefore hardly qualify as three separate 
"proofs." The first section argues for the existence of theoretical 
minima from the observed fact of perceptible minima, and asserts 
that the atom consists of rows of such minima, which are essentially 
inseparable. The second takes a new starting point, in pure theory, 
and argues that since infinite divisibility leads to a contradiction, 
there must be a partless minimum; it then adds, startlingly, that since 
these minima exist, we must admit the existence of eternal and solid 
atoms. The idea that atoms are made up of rows of such minima, 
which are inseparable, is taken entirely for granted. But the third 
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section contains nothing but a demonstration that things cannot be 
resolved into these minima, instead of into their component atoms. 
This seems designed to fill in the gaps in the preceding sections, 
rather than to stand in its own right as an independent argument; 
for it reinforces the proposition that the minima -cannot exist in 
separation, which, as we saw, was greatly in need of support. 

In fact, we cannot help concluding that the whole section is 
messily put together. We have neither a set of coordinate, inde- 
pendent arguments nor a single articulated unit of reasoning. It looks 
very much as if Lucretius took his arguments from a variety of 
sources and failed to impose his own order on them. And this, of 
course, is entirely consistent with an obvious point which we have 
so far ignored—that the theory of minima was not originally part 
of the argument for the existence of physical atoms. It was mentioned 
in quite a different context by Epicurus, as we have seen, and it was 
not intended to solve the same kind of problem as physical atomism. 
If anything, one would have expected it to be a stumbling-block to 
a theory of physical atoms. We can easily imagine an objection on 
the lines of Lucretius’ third section: if atoms have parts, why should 
they not be physically divisible into their parts? Lucretius seems to 
have tried to make of this theory not a stumbling-block but a posi- 
tive support for his physical atomism—but with very dubious 
success. 

There is nothing in all this to make us modify our interpretation 
of Epicurus. We have merely to note two arguments from Lucretius, 
of which we have found little or no trace in Epicurus. The first is 
the argument that the partless minima themselves cannot be the 
ultimate constituents of the physical world because they lack the 
necessary variety (if my interpretation is correct). The second is that 
infinite divisibility is impossible because it would entail that both a 
whole and each of its parts would equally consist of infinite parts, 
and hence would not differ. 


a 


AT 2.478—499, Lucretius uses the theory of minimae partes of the 
atom in an argument designed to prove that there is only a finite 
number of different shapes to be found among atoms. An infinite 
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variety of shapes could only be accounted for on the supposition 
that atoms might be infinitely large, since any given number of 
minimae partes, can account for only a finite number of shapes. 

This passage may be considered as offering a serious objection 


| to the interpretation of the theory of minimal parts defended by 


Professor Vlastos (1965). (I have briefly discussed this interpretation 
in chapter 1, p. 21.) Imagine one atom of four minimal parts in 
the same plane, thus: 


and a second atom thus: 


att tr M — 


+ 


— 1 


In the second atom we may regard the two lower parts as having 


been shifted, so to speak, one place to the right. But what is to 
prevent a shift of half a place to the right, thus? 


It would seem that there must be an infinite number of such inter- 
mediate positions, and therefore an infinite variety of atomic shapes 
which can be produced by four minimal parts, unless some special 
provision rules this out. This third atom, which is certainly an impos- 
sibility in Epicurean theory, appears to satisfy both the “laws of 
nature” which Vlastos finds in the Epicurean theory (p. 138, and 
n. 87): | 

L(I) " Atoms are so constituted that variations in atomic lengths 
occur only in integral multiples of the smallest atomic length." 

L(I) “Atoms are so constituted that variations in their shapes 
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occur only in permutations of a modular unit of invariant size and 
shape.” | 

Vlastos recognizes, indeed, that more is required (n. 114): “It is 
certainly assumed in Lucretius reasoning that the shape of the 
minima remains invariant and that their geometrical conjunctions are 
restricted (e.g., contiguous edges and surfaces must be congruent)." 
(The italics are mine.) 

Thus Lucretius’ argument, according to Vlastos, needs an extra 
assumption to explain it—an assumption which is quite arbitrary 
and is not mentioned by Lucretius or any other source. But if the 
account.of the Epicurean theory put forward in chapter 1 is cor- 
rect, then Lucretius’ argument is almost self-explanatory. The third 
atomic figure in the diagram above is ruled out because it involves 
the concept of half of a minimum. 
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Part II 
CHAPTER 3 
PYTHAGOREAN “ATOMISM” 


Ir the early Pythagoreans were atomists, then they were the first in 
the field. We should have to examine their atoms and the use they 
made of them, and turn a critical eye on the claims to originality 
which have been made for Leucippus and Democritus. We could 
not help regarding the growth of atomism as something begun by 
the Pythagoreans. 

But I do not believe that the early Pythagoreans were atomists, 
in any but a trivial sense. There were certain important differences 
between their ideas and those of Leucippus and Democritus, which 
make it thoroughly misleading to apply the same name to both. 
Much of the demolition work on the hypothesis of Pythagorean 
atomism has already been done by others (particularly W. A. Heidel, 


Gregory Vlastos, and G. E. L. Owen) to whom. I am greatly in- - 


debted.*! In this chapter and in chapter 5 I shall go over the most 
important evidence and try to strengthen the case they have made. 

It seems certain that the Pythagoreans up to the time of Aristotle 
held the view that all things are made of number. Aristotle says? 
they thought that number is the first principle or cause of what 
exists, in the sense that number constituted both its matter and its 
properties and dispositions. That is to say, they did not distinguish, 
as Aristotle did, between material and formal elements; they said 
that number is the cause of things, and so, in Aristotle’s opinion, 
wished to explain both material and formal properties by deriving 
them from number. 

There are many senses in which this fundamental Pythagorean 
proposition may be taken. Aristotle himself complains, in a series of 
objections to those who assert that numbers are the first of things, that 

it has never been determined in which of two senses numbers are 
the causes of substances and of being—whether as boundaries, as 


* Please see end of chapter for numbered references. 
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points are of magnitudes . . . . or that harmony is a proportion — 
of numbers and so is man and everything else. 


What are thealternatives offered by this ungrammatical sentence? 
Aristotle explains the first one: 


| hat 
. . . as Eurytus used to determine what was the number of w 
(e. E His y oe number of man, that of horse) by representing the 
shapes of living things by means of pebbles, like the people who 
bring numbers into the shapes of triangle and square. 


It is.clear that Eurytus’ procedure involved finding the number of 
pebbles with which one could make a sketch of the object in question 
in such a way as to distinguish it from other objects. In a comment 
on this passage, the writer called Pseudo-Alexander explains it in 
these words: 


ake of argument, suppose the number 250 is the definition 
Ph and the ber a ae of Plant; having laid this down, 
he [sc. Eurytus] used to take two hundred and fifty pebbles, some 
green, some black, some red, and of all kinds of color in fact. 
Then he would smear the wall with pitch and make a shaded 
drawing of a man or a plant; he fixed some of the pebbles in the 
drawing of the face, some in the hands, and so on, and thus com- 
pleted the representation of the man with pebbles equal in number 
to the monads which he said defined man.° 


It is obvious, I think, that if Pseudo-Alexander is anywhere near 
right about Eurytus’ procedure, there is really no question of this 
being “‘atomism.” If 250 were the number of atoms in a man, it 
would follow that each atom weighed half a pound or more, and 
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was correspondingly voluminous. This is fantastically implausible. 


Pseudo-Alexander may of course have invented the number 250. 


€ 
"for the sake of argument," as he says, but the fact still remains that 
nothing in his description supports the idea that Eurytus was trying 


, " = 
to count a mans component atoms. Moreover, this commentator 


seems to know something about the subject, since he is able to report 
in a confident tone several details which do not appear elsewhere. 
There is perhaps no need to labor this point further; the arguments 
against reading atoms into the story here have been well put by 
J. E. Raven in his Pythagoreans and Eleatics, chapter 8. | 

What of Aristotle’s second alternative— that harmony is a pro- 
portion of numbers, and so is man and everything else"? Tradition 
credits Pythagoras himself with the discovery that the important 
musical intervals are expressible as simple numerical ratios, Aristotle 
means that as the ratio 2:1 defines the octave, so perhaps some other 
ratio defines man. The octave is a ratio between lengths of string 
(or some other material); Aristotle indicates later (1092 b 18) that 
the only way in which he could understand the ratio that defines 
man is as a ratio between constituent parts or tissues or perhaps of 
elementary bodies (“‘e.g., the essence of flesh or bone is number 
only in this way, three parts of fire and two of earth”). 

Aristotle hesitates, then, between two interpretations of the 
theory that number is the cause of all things: either both forms of 
the theory were advanced and no decision was taken between them 
or, more likely, his complaint is that the theory as proposed left it 
ambiguous which interpretation was to be preferred. Both interpre- 
tations are incompatible with atomism. The first asserts that the 
number of a thing is the number of points which can represent its 
shape; the second, that the defining "number" is a proportion. The 
first of these is clearly distinguished from atomism; atomism counts 
the particles right through a body, not just the bounding points. 
How the proportion theory contrasts with atomism will soon be 
explained further. Obviously, then, Aristotle had never heard of a 
theory asserting that the "number" of man is to be obtained by 
counting the indivisible particles in a man. If he knew of this inter- 
pretation, he would not have hesitated between two others. 

Eurytus belongs to the late fifth or early fourth century -3.c.; 
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there is a century of Pythagoreanism to be accounted for before he 
arrived on the scene. It may be argued that Aristotle's evidence, as 
we have considered it so far, does not touch the earliest stages of 


development, though if this is so, Aristotle is strangely silent about 


this chronological reservation. 

J. E. Raven asserts that the generation of Philolaiis and Eurytus 
undertook a “post-Zenonian revision” of Pythagorean theory. 
Before this revision, the Pythagorean theory of matter was quite 
different: it. was based on the proposition that “all is number,” in 
the sense that everything is defined by the number of “‘unit-point- 
atoms” it contains. “When . . . Aristotle speaks of number as . . 
‘functioning as the material element in things,’ or when as he often 
does he asserts that the Pythagoreans regarded the universe as con- 
sisting of numbers, he means that concrete objects were literally 
composed of aggregations of unit-point-atoms.” *What is the evi- 
dence for this early Pythagoreanism? 

Paul Tannéry was, I think, the first to attribute a kind of atomism 
to the Pythagoreans; and he did so in order to provide a target for 
Zeno's criticisms. “Pour les pythagoriciens, le point est l'unité ayant 
une position, ou autrement l'unité considérée dans l'espace. Il suit 
immédiatement de cette définition que le corps géométrique est une 
pluralité, somme de points. . . . D'ailleurs, à cette époque, aucune 
distinction ne pouvait encore exister entre un corps géométrique et 
un corps physique; les pythagoriciens se représentaient donc les 
corps de la nature comme formés par l'assemblage de points phy- 
siques."5 Apart from the added bite which this hypothesis gives, so 
he thought, to Zeno's criticisms, Tannéry produced no more evi- 
dence for Pythagorean atomism. 

Tannéry's evidence quite failed to support his conclusion, as 
many scholars have shown-— particularly Gregory Vlastos (1953). 
The definition of a point as a “monad with position” is often men- 
tioned by Aristotle, without being ascribed peculiarly to the 
Pythagoreans. As a matter of fact, Aristotle regards it as acceptable 
himself; at least, in his own definition, in Metaphysics A 6, he makes 
the point exactly analogous to the monad: 

In general, the one is indivisible, either in quantity or in form. 

Now as to the indivisible in quantity, if it is totally indivisible and 


47 


| Indivisible Magnitudes 


without position, it is called a monad, but if it is totally indivisible 
and has position, it is called a point.d | 


If the mere consenting use of the “monad with position" for a 


point were enough to make an atomist, then Aristotle might be 
called an atomist. 


However, Aristotle does differ from the Pythagoreans, by his 
own account. The exact nature of this difference has often been mis- 
taken, I think, because Aristotle's analogy between the monad and 
the point is not exact, and it seems that he was not fully aware of 
the discrepancy. The monad, he says, is totally indivisible and is also 
the unit of measure; the point, on the other hand, is not a unit of 
measure. He explains this in a discussion of the meaning of "unity" 
which is of the greatest importance for our present problem. 


To be one is to be indivisible, . . . or to be whole and indivisible, 
but especially to be the first measure of each kind and above all 
of quantity. .. . Measure is that by which quantity is known, and 
quantity as such is known by means of a unit or by means of 
number; but all number is known by means of a unit, so that all 
quantity as such is known by the unit, and that by which ulti- 
mately quantities are known is ipso facto a unit; so the unit is the 
Starting point of number as such. Hence in other cases too 
"measure" means that by which each thing is ultimately known, 
and the measure of each thing is a unit—in length, breadth, depth, 
weight, speed. . . . In all these cases, then, the measure and the 
starting point is one and indivisible, since even in lines they treat 
one foot as atomic.? 


The unit of measure for number is called a monad; this, he adds, is 
the most exact of all such units, because the monad is in every way 
indivisible, whereas other units are used by analogy with it. It could 
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hardly be clearer: whereas the monad is the unit of measure for 
counting number, the foot (not the point) is the unit of measure for . 
measuring lines. Aristotle adds that of course the foot is indivisible 
in a different sense (the text says "with respect to our sense percep- 
tion") from the monad, because the foot is a continuous magnitude 
and everything continuous is divisible. | 

So the analogy between the point and the monad breaks down. 
But Aristotle continues to use it, and so it cannot be merely the use 
of the analogy that he objects to in the Pythagoreans. What he does 
object to is that they identify the abstract monad, which is the unit 
of measure in number, with the unit of measure in magnitude: 


The Pythagoreans say there is just one kind of number, namely the 
mathematical kind, only it is not separate but they say sensible 
substances are made out of it. They make the whole universe out 
of numbers, but not numbers composed of monads [i.e., monads 
in the Aristotelian sense, the altogether indivisible units of num- 
ber] but they lay it down that their monads [i.e., the units of 
which their number is composed] have magnitude.! 


The monad—that is, the abstract unit which is the "starting- 
point" of number—is altogether indivisible, in Aristotle's view. So 
when the Pythagoreans identified the monad with the unit of spatial 
magnitude, he took it to mean that the unit of spatial magnitude 
was also altogether indivisible; and this for him constitutes a great 
objection to their theory : 


The Pythagorean way in one sense has fewer difficulties than those 
I have previously mentioned [sc. some theories of the Platonic 
school], but in another sense it has others peculiar to itself. Not 
making number separate removes many of the impossibilities; but 
that bodies are composed of numbers, and that this number is the 
number of mathematics—this is impossible. For (a) it is not true 
to say that there are indivisible magnitudes. And (b) even if this 
were the way of it, monads at least do not have magnitude, and 
how can there be a magnitude composed of indivisibles? Yet the 
number of arithmetic is made of monads, and they say that real 
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things are number—at least, they apply their theories to bodies on 
the supposition that bodies are made of those numbers.£ 


In this passage, what Aristotle attributes to the Pythagoreans 
themselves must be carefully distinguished from what he regards as 
the objectionable consequences of their view.” He certainly saddles 
them with the proposition that bodies are composed of numbers; 

and he says in the last clause that they treat the numbers of which 
bodies are composed as if they were the numbers of arithmetic, His 
last sentence states, 2s an afterthought, the explicit grounds on which 
his objections were made. Pythagorean number was just the ordin- 
ary arithmetical number. But (as.all his readers know) the units of 
ordinary arithmetical numbers are the altogether indivisible monads. 
So the Pythagoreans were trying to compose their bodies out of 
indivisibles. But (a} there cannot be indivisible magnitudes—Aristotle 
has proved this elsewhere. And (b) monads have no magnitude any- 
way, being totally indivisible; and it is impossible to compose a 
magnitude from units that are totally indivisible and without mag- 
nitude.§ | 

This analysis of Aristotle's argument shows, I think, that it was 
Aristotle himself who brought together the two properties “with 
magnitude" and “altogether indivisible.” He did so because the 
Pythagoreans said that magnitudes are composed of monads, and 
he knew that monads are altogether indivisible units. I can see no 
ground here for attributing the almost technical phrase. “atomic 
magnitudes" to the Pythagoreans. J. E. Raven (in Pythagoreans and 
Eleatics, p. 56) disagrees with this view, and adds: “In any case— 
and this is the important point—whether or not the Pythagoreans 
had actually spoken of ropa peyébn, a belief in their existence does 
follow, asa logically inevitable consequence, from other propositions 
which they had undoubtedly accepted. If (i) bodies are composed of 

€ 6 06 rdv IlIvÜayopeiuw vpómros rij pèv éMrrovs exer 8voxepelas rv arpórepov 
eipopévwv, ri 86 iBías érépas. Tò èv yàp pù xepurróv mowty róv dpiduóv ddaipetros 
TONG rv dOvvárew- 76 96 Tà ocpara ef dpOpady elvat cvyKeipeva, «ai TÓv dpiÜnóv 
Torov elvat pabyparendv, ddvvardv ori. obre yàp droua peyéðy Myew ddydés- 
et Ọ drt pahora roGrev exes ròv vpómrov, oby al ye povddes uéyeÜos Exovaw, péyeBos 
Sè df adiaipéraw cvyneioba más Suvardv; dMà piv 9 y' dpOunrixds dpOucs 
povabucis éorw exeivor 0à róv dpiÜuóv rà dvra AMéyovow: 7a yobv Sewphpara 


epoaárm-ovot rois odmpnow ods é£ exelvwv óvrav rv ápiüuów. (Ibid. M 8, 1083 b 8- 
I9.) 
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units, (ii) the unit is indivisible (an axiom common to all Greek 
mathematics), and (iii) units have size, it is impossible to evade the 
two conclusions that Aristotle voices, that indivisible magnitudes 
exist and that units have weight.” After the preceding discussion, 
it will perhaps be clear what has gone astray in this argument. It 
all depends on the sense of “unit” and the sense of “indivisible.” 
As a matter of fact, Aristotle, or indeed any other Greek, could 
assent to these propositions, if the unit is the cubic foot, and “‘indi- 
visible" is taken only in the weak sense in which Aristotle speaks of 
the foot as indivisible in the passage I have quoted from Metaphysics 
I 1. The assertion of these three propositions does not commit any- 
one to a belief in "atomic magnitudes" in the strong, technical sense 
—that is, altogether indivisible magnitudes. The thesis of "atomic 
magnitudes” follows only if the unit in question is altogether indi- 
visible. Aristotle appears to attribute the thesis to the Pythagoreans 
(in an offhand sort of way, which would be hard to explain if they 
had asserted it explicitly) only because they identified the unit of 
arithmetic which he regarded as altogether indivisible with the unit 
of spatial measurement. 

If my analysis of Aristotle's evidence is correct, it attributes 
atomism to the Pythagoreans only if their monads were altogether 
indivisible—that is, only if they used the term “monad” in the 
strict and precise sense in which it was used by Aristotle. I can see 
no reason to attribute such precision to them, and I am therefore 
not convinced that Aristotle's evidence has any tendency to make 
atomists out of them. On the contrary, I think there are good reasons 
for saying that they were not atomists, and we must now turn to 
this side of the argument. 

It is well known that the Pythagoreans made numbers the ele- 
ments of more than just concrete physical objects. Aristotle seems 
to know of statements which attribute number to justice, soul, 
mind, opportunity, and marriáge; and these are only examples.? If 
concrete objects, though, are made of numbers in the sense that 
"each such object consisted of a definite number of unit-point 
atoms, !° how would the same numbers add up to justice, or to 
mind, or marriage? It is an objection that has been made often from 
Aristotle onward,!! and has never been satisfactorily answered. 
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Gregory Vlastos writes,! “Our best clue to the whole meaning 
of the theory that ‘things are numbers’ is surely the Pythagorean 
discovery of the numerical formulae for the concordant intervals 
in music which must have been the scientific souzce of the whole 
theory. Here there could be no question o£ number-atomism. Thus 
the $ ratio for the octave would only mean that :he numbers 1, 2 
would be assigned to any pair of homogenzous strings the first of 
which was half the length of the second (c£. Van der Waerden, ‘Die 
Harmonielehre der Pythagoreer, Hermes 78, 1943, 163 ff). It would 
be absurd to suggest that the numbers r, 2 could be considered by 
any mind, no matter how bemused by numerology, the numbers 

of the “spatially extended units’ composing the strings." It is not so 
‘implausible, of course, that 1, 2 should be the numbers of the 
“spatially extended units" of the strings, if the units may be feet or 
meters or whatever. What is fantastic {I agree wholeheartedly 
with Vlastos) is that these should be the numbers of atomic units 
composing the strings. 

It is clear, I think, that the Pythagorean method relied on finding 
proportions, and not on counting atomic constituents. It is the pro- 
portion 2:1 which constitutes the octave, no matter what the units 

may be. It is still fairly obscure what proportion could determine 
justice or marriage, but it is very much less difficult to conceive of 
this than of a group of atoms which might perhaps cease to make 
up justice and instead make a pyramid or a brick. 

The emphasis on proportion is also proved by the Pythagoreans’ 
known interest in particular numbers. For an atomist, who believes 
that things are made of a number of indivisible pieces, there is no 
special magic about the first few numbers. If one man or brick is 
larger than another, it simply means that the larger has more atoms 
than the smaller. Since portions large enough to be seen are as a rule 
obviously divisible, atoms must as a rule be too small to be seen by 
themselves; hence concrete objects must be composed of rather 
large numbers of atoms. The Pythagoreans, however, were fascin- 

ated by particular numbers, especially the decad. The importance 
of the decad emerges from many passages, but particularly from the 
long quotation from a work by Speusippus called “Pythagorean 
Numbers,” preserved in the Theologoumena Arithmetica.!* Speusippus 
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is said to have used the writings of Philolaüs as his source; his evi- 
dence is therefore rather late for the present purpose, but it probably 
gives a true picture of an original Pythagorean way of thinking. 
“Ten,” he says, “is a perfect number, and rightly and naturally all 
of us, Greeks and all mankind, end at ten whenever we are count- 
ing. . . ." Aristotle confirms!5 that for the Pythagoreans “ten is 
thought to be something perfect and to embrace in itself the whole 
nature of number." The reasons for this view of the number ten are 
set out by Speusippus; they are well known, and need not be re- 
peated here.!6 It is not suggested in any of them that the magic of 
the number ten derives from or extends to concrete objects made 
of ten "unit-point-atoms"': the reasons have to do with shapes and 
proportions. | 

Early Pythagorean cosmogony, in so far as it can now be dis- 
covered, also seems incompatible with atomism. As I have shown 
above, the thesis that the Pythagoreans were atomists depends on 
the assumption that the monad is for them something that has 
magnitude and is altogether indivisible. Yet this monad with magni- 
tude is something created; and when the first of them is created the 
first action that it performs is to divide into two. At least, this 
appears to be the case; Aristotle says,!7 “When the one was com- 
posed (whether out of planes or surface or seed or elements they 
cannot describe), at once the nearest part of the Infmite was drawn 
in and limited by Limit.” Elsewhere,!? he observes that the void 
enters the cosmos from the Infinite, being in fact breathed in, and 


` separates things off, “on the ground that void is a kind of separation 


and distinction between adjacent things; and this" (said the Pytha- 
goreans) "happens first in number, for the void distinguishes their 
natures." Alexander, possibly quoting from Aristotle's lost work 
On the Pythagoreans, reports’? that the monad first divided to form 
the dyad, and so on to form the triad, and the other numbers in 
succession. These witnesses and others who might be quoted leave 
many gaps in our knowledge, but it seems fairly clear that the 
number series was not regarded as primitive or elementary by the 
Pythagoreans: the numbers were somehow generated, in succession, 
by the imposition of Limit upon the Infinite, and the first limiting 
agent appears to have been the first Monad. “The first unit," Raven 
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writes.?? “begins to breathe in and limit the Unlimited, and the first 
outcome of its activity is, by its own division and extension, the genera- 
tion of the number 2” (the italics are mine). So much for the alleged 
axiom that the unit is absolutely indivisible. ! | 
The number two, for the Pythagoreans, is also the line, and three 
is the plane and four the solid; hence the generation of the number 
series is also the generation of solid bodies. This confusion between 
arithmetic and geometry, as it has often been said, is explained more 
easily when cne remembers the habit of writing numbers by arrang- 
ing dots or alphas in patterns. This habit is amply described by 
Cornford and Raven and needs no further elaboration; but the 
question arises whether this feature of Pythagoreanism itself proves 
that they were atomists. The answer is clearly no. Three is the 
triangle in the sense that any triangle presupposes the number three: 
it has three elements in it. There is nothing in the theory that 
requires the elements to be atoms. 

If ail the contrary evidence is ignored and it is still insisted that 
the Pythagoreans were atomists, then it must be asked how their 
theory was supposed to account for change in the natural world. 
We know that there was a cosmogony: the atoms were generated, 
not original: The original monad was not an atom, since it divided 

in order to produce two. None of the units first produced were 
atoms, if they went on dividing, as it seems they did. Eventually, 
however, these productive units must have died, as it were; they 
ceased breathing void in and ceased dividing; atoms were finally 
produced. At :his stage it seems that a completely different set of 
processes must have taken over. If natural change was to be ex- 
plained at all (and surely that must have been a feature of any 
cosmology after Anaximander?), it could only be by rearrangement 
of atoms. It seems to me quite extraordinary that we should hear 
nothing at all about these features of their philosophy. There is, 
after all, an enormous quantity of Pythagorean literature: I have 
never seen any mention of a distinction between monads which are 
productive and divisible and monads which are atomic, nor any 
account of natural change which differs from their cosmogony. I 
find the conclusion inescapable that there were no such distinctions. 
One further point should perhaps be cleared away. The dis- 
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covery of incommensurables is well known to have caused the 
Pythagoreans some embarrassment: the discoverer is sometimes said 
to have been drowned in punishment for some indiscreet revelation 
connected with this subject.?t It should be observed that their em- 
barrassment does not entail that they were atomists. Probably the 
discovery was first made through studying the pentagram, accord- 
ing to the arguments of von Fritz, Junge, and Heller. It was proved 
that each diagonal was cut by another in a ratio which could not 
be expressed in whole numbers of any units whatever. But this is 
true, and equally embarrassing to those who believe that “all is 
number," whatever the unit may be; it makes no difference whether 
the unit is atomic or not. 

As a matter of fact, the carliest known method of determining 
proportion, which was probably the method by which incommen- 
surability was first discovered, itself points to the use of varying, 
non-atomic units. The method is called ávravaipeois, or “ recipro- 
cal subtraction.”?22 To determine the proportion between two 
lengths A and B, of which A is the greater, first subtract B from A 
as many times as possible, leaving a remainder C. Then subtract 
C from B in the same way leaving a remainder D. Then subtract 
D from C . . . until no remainder is left. The first length which can 
be subtracted thus without leaving any remainder is the unit in 
terms of which the proportion A:B can be expressed. Clearly the 
unit will vary according to what these lengths A and B are; and (to 
clinch the point that these units are not atoms) the units composing 
A may be different if A is compared not to B but to a different 
length Z. 

To sum up this chapter, then, I conclude that the Pythagoreans 
were no more atomists than Aristotle was. In some contexts, they 
held that the unit had magnitude; but this, I have argued, does not 
make them atomists, since they used variable units. 

But this chapter has left out of account what has always been 
the main prop for the structure of Pythagorean atomism— Zeno. 
We must now turn to the Eleatics. - 
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THE ELEATIC CONCEPT OF AN 
INDIVISIBLE BEING 


THE first undoubted assertion of an indivisible being was made by 
Parmenides. Melissus, his supporter, gave a lead to the Atomists, as 
has often been observed, when he said: “If there were many things, 
they would have to be of the same description as I say the One is.”*! 
How would Melissus describe his. One"? Was its indivisibility 
the same as that which belonged to Parmenides’ “ One"? 
Parmenides announced his intention of proving that Being is a 
"single whole" in the opening lines of the “Way of Truth.” He 
kept. his promise later: 
Nor is it divisible, since it is, all alike; it is not any more here, 
which would prevent it holding together, nor any less, but all is 
full of being. So being is continuous (holds together); for being 
is next to being.* 
If I understand Parmenides' argument correctly, he tried to show 
first that there could be no coming-to-be or passing-away, and 
hence that there could be no degrees of being; a thing must either 
be in a total sense, or not be. Then he picked up this conclusion; if 
it ís in a total sense, then there can be no differentiation in it at all. 
There is nothing but total being everywhere. Thus a would-be 
divider can find nothing on which he can get a purchase. Wherever 
he considers what exists, it is all exactly the same. 


Study confidently things distant, as being all similarly present to 
the mind; for you will not cut off being from its clinging to being, 


* Please see end of chapter for numbered references. 


a oj8é Siaiperdy éorw, émel way &orw Ópovoy- 

oU8é rt Tfj paAAov, TÓ xev eipyot juv ovvéyeotas, 

oU8é ri xeipórepov, nâv 8' €wmAeóv éorw éóvros. 

TÖ Éwexyés nâv ariv édv yap édvre meddle. (Parmenides B 8, 22-25.) 
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either as scattering itself everywhere in order, or as compacting 
itself. ` 


I think this means that there are no differentiations of density in the 
real, and so again no possible differentiation for the divider to get a 
purchase on. It is interesting that, although Parmenides used a word 


that means physical. division ("cut off"), he clearly meant to refer. 


to theoretical division; it is the mind which cannot make any dis- 
tinctions between far and near. 

If this is what Parmenides meant, could he at the same time have 
asserted that the real is a sphere? Perhaps not. One would think 
that the shape of a sphere must give a purchase to the divider, since 
at least the center can be distinguished from the circumference. For 
this reason among others, many scholars have refused to take liter- 
ally Parmenides’ words at the end of the “Way of Truth”: 


Since there is a bounding limit, it is complete in every: direction, 
like the mass of a well-rounded ball, equally balanced in all direc- 


tions from the center. . . .¢ 


Perhaps they are right not to take it literally—though a problem 
then arises about Empedocles, who appears to have taken it liter- 
ally.* This question can fortunately be shelved, since Melissus came 
between Parmenides and the Atomists, and Melissus’ position on 
this subject is much clearer. Melissus must be considered next, in 
spite of Zeno’s chronological priority, because he had positive things 
to say about the Eleatic One, whereas Zeno was essentially negative 
and destructive. ` | "Tu 
According to the reports of his arguments by Simplicius, 
Melissus began, as Parmenides did, by arguing that being has no 
beginning or end, and so it must always exist.5 This is clearly a point 
about temporal continuity, but Melissus seems to slip from temporal 
to spatial continuity in much the same mysterious way as Par- 


P Aedove 8* Suws dmreóvra vóq mapedvra Beatos 
ov yàp áxorpij£er rò édv ted èdvros Cyeo0a: 

ovre oxidvapevoy qávrg mávros Kata Kéopov 
ovre avruarápevov. (Parmenides B 4.) 


© abrdp émel neîpas núparov, rereAecuévov ari 
mávroÜev, eÜkUkAov odaipyns évaMyiaav dyna, 

ber loomaAé 1 Pa ides B 8, 42-44.) 
peooober toomarés rdvry. {Parmeni 8, 42-44. 
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menides did (or so I think). Simplicius puts it in this way: 


Just as he says that “what came-to-be” is limited in substance, so 

-also he says that “what always is" is infinite in substance: he has 
made this clear in these words: “but as it is always, so it must 
always be infinite in magnitude.” 4 


After explaining that he takes the word “magnitude” in the 


sense of “substance” here, Simplicius continues: 


He made “infinite in substance” follow immediately upon 
“everlasting,” in the following words: “ Nothing that has a begin- 
ning or an end is either everlasting or infinite"—and so what has 
not, is infinite. And he deduced “one” from "infinite" in this 


way: “If it be not one it will have a boundary with something 
else."e 


In another place Simplicius gives a fuller version of the last argu- 
ment: 


If it were infinite, it would be one; for if it were two, they could 
not be infinite, but would have boundaries with respect to each 


other.f 


J. E. Raven writes about these arguments of Melissus:ó “He 
argues for the unity of the One, in other words, from its infinity. 
But that his real object was rather to prove its infinity from its 
unity is obvious enough even in these fragments. . . .” I cannot 
understand this at all. It is perfectly plain that the argument is from 
"infinite" to “one.”7 

The fact that he made the transition from “everlasting” to 
“infinite” apparently with no more elaborate argument than that 
anything without a beginning or an end must be infinite suggests, 
as Owen has observed,’ that he thought of himself as agreeing with 
Parmenides, not as opposing him. However that may be, Eleatic 

8 Sri 6 arep TÒ moré yevóuevov memepacpévov Tjj odcia dyéiv, obrw Kal rò 
dei dv dareipov Aéyer rH} odboig, cages meroinrev elmáv “AAN Gonep Ear del, odrw 
xal Tò péyeBos drepov det xpi) eiva.” (Simplicius Physics 109.29ff. = Melissus B 3.) 

* kal éjefjs dè 7G ddiw rÒ daetpov xarà rip oboiay cwvérager eimáv “ dpyiv 
re kal rélos Exov oddev obre didtov obre dmewóv cor,” dore Tò pù Exov dmetpóv 
éorw. dad 8é roô dmelpov rò fv awveloyioaro èx rob "el uù & etn, mepavet mpós 
ado.” (Ibid. 110.2ff. = Melissus B 4 and 5.) 

1 ef yap (dareipov) eln, &v ei dv el yap Sto ety, od« àv Sivaro drepa elvas, 
GW’ éxor dv meipara mpòs GAAnAa. (Simplicius De Caelo 557.16 = Melissus B 6.) 
< ? Burnet. 
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doctrine, as interpreted by Melissus, included the proposition that 
Being was infinite. M 
But was it infinite in magnitude? And if so, how could it have 
been indivisible? Simplicius was troubled by this problem, and we 
must return to his comments on Melissus. He could not conceal the 
fact that Melissus said that it was infinite in magnitude; but in intro- 


ducing this quotation (as we have seen) Simplicius was careful to . 


amend this to “infinite in substance.” And at once he. explains: 


By “magnitude” he [Melissus] does not mean extended magni- 
tude, because he himself shows that being is indivisible: “if it 
has been divided," he says “it moves; and if it moves it cannot 
be.” No, by “magnitude” he means just the sublimity of its 
existence. For he intends being to be incorporeal, as he declared: 

If it were existing, it must be one; being oneit must haveno body. 


If ‘t had 7áxos, it would have parts, and would no longer be 
one. 


Simplicius thus suggests two reasons why he refuses to ascribe 
to Melissus the proposition that the real is infinite in magnitude: first, 
that he said it was indivisible, and second, that he said it was incor- 
poreal, had no záyos, and had no parts. at 

Simplicius was not the last to be puzzled about these points; 
there has been a long debate among modern scholars, Three posi- 
tions can be distinguished. One follows Simplicius in saying that 
when Melissus wrote “ uéye8os," he did not mean spatial extension; 
this course has recently been adopted by Gregory Vlastos? who 
differs from Simplicius, however, in thinking that it means temporal 
extension or Continuity. This interpretation seems to me very diffi- 
cult to maintain without further evidence that “ péyeBos”’ can have 
this sense. 

A second course is to attack the other horn of the dilemma, and 
to say that the proposition “if it had wdyos, it would have parts, 
and would no longer be one” was polemical in intent, and referred 

mee péyebos Bé od rò dtactardv yow’ aùròs yap addiniperoy rò ðv 8elkvvow- "el 
yàp Srýpnrar,” $ot, “Tò édv, xwetrar. kwodpevov 88 obk dy ein.” GAG péyebos tò 
Mappa. ajrà Mye Tis troordoews. Sri yàp dodparov ela BovAeras rò dv, dijAwoev 
eimaw €l pev ov etn, Set adro êv elvai: Ev 3¢ dv Bet abré oôpa p> xew." (Simplicius 


Physics 109.32ff. =Melissus B 10 and 9.) 


“ev čov,” noi, “Set adrd odpa pn exec. eè 86 yov máyos, Zyor dy uópua kal obKé 
y ei | i 2 UKéT. 
êv ein.” (Ibid. 87.6ff. — Melissus B 9.) €xot NAXOS, EX uóp i 
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only to the alleged "ones" of a plurality; Melissus nevertheless 
believed that his "one" had body, either not observing or not 
caring that this left him open to his own attack. This is.the solution 
preferred by Zeller and Burnet, and, more recently, by N. B. 
Booth.!? It seems to me less plausible than the first, since it attributes 
an astounding blindness to Melissus and Simplicius, and is unsup- 
ported by any other evidence. 

The third course is to attribute to Melissus both the proposition 
that the One Being had spatial extension and the proposition that it 
had no body, wdyos, or parts. This view has been defended recently 
by Raven and Owen," and I think it is correct. “Body,” on this 
view, means not just three-dimensional existence, but solidity; 
similarly, “ardyos’’ does not mean depth but bulk. Melissus denies 
that his Being has this kind of “body,” and so is able to deny that 
it has parts. It will be asked how it was possible to say that some- 
thing with magnitude had no parts. One reason was certainly that 
its incorporeality allowed no internal distinctions to be made. Was 
another reason that its infinity offered no starting point for a divi- 
sion? Probably so, since this concept features in Melissus’ arguments, 
as we have.seen.!” 
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CHAPTER § 
ZENO 


THE arguments of Zeno are probably the most important part of 
Eleatic philosophy for this history. This chapter has two main pur- 
poses: to show that these arguments do not require us to believe in 
Pythagorean atomism, and to explain the background against which 
Leucippus and Democritus must be seen. We must also consider 


_ whether Zeno's arguments require us to make any modifications in 


our account of Eleatic Being—and this is a problem, because at first 
sight some of his destructive arguments appear to destroy the 
Eleatic One along with other “ ones." I shall argue that Eleatic 
Being had in Zeno's eyes a saving quality which exempted it from 
his attacks. 

This is not the occasion for a detailed presentation of the whole 
of Zeno's philosophy; I wish to examine only those arguments 
which I think are relevant to the origins of atomism. I have learned 
most about Zeno from H. D. P. Lee, Hermann Fränkel, G. E. L. 
Owen, and Gregory Vlastos.*! I accept Vlastos' interpretation of the 
argument against Plurality, and I agree with Owen about the over- 
all tendency of Zeno's polemics. If anything new is added in this 
chapter, it is only in the interpretation of the Moving Rows para- 
dox, and possibly in the assessment of Zeno's historical position. 

Zeno's purpose is explained to us by Plato. In the Parmenides? 
it is said that Zeno's writings were intended to support Parmenides 
against ridicule by showing that the consequences of believing in the 
existence of Many were still more ridiculous than those of believing 
only in One. It is not always clear how the paradoxes that we hear 
of were supposed to serve this purpose; but in the following argu- 
ment (Zeno B 2 and 1) this is clear enough. 

The argument (which for convenience I will call “ Argument 

* Please see end of chapter for numbered references. 
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A”) is Preserved in disconnected pieces by Simplicius; it was re- 
assembled convincingly by H. Fränkel and runs as follows (I use 
Frinkel’s lettering of the sections of the argument): E 


If there are many things in existence: 
(a) [Each of the m 


any] has no magnit : : 
as itself, and one. y] ag ude, Since each 1S the same 


(b) [Simplicius first summarizes this step i i 
( | nat p in the follo 
It a thing has no magnitude or bulk (adyos) or shit Mitac 


hat x it is taken away the other 
es to E no smaller, and is to be no bigger when it is added 
1$ Clear that what was added or taken away was nothing.b 


(c) If it exists, each must necessaril j 
; y have some magnitud 
= ; and one part of it must be distinct from o Ad 
€ same story holds good for the outstanding part—it too will 
ave magnitude and part of it will stand out. Indeed to say this 


once is to say it always, since no s it wi 
uch part cf it will be 
not related as one part to another pito und 


(d) Hence if there are man TOC | 
both large and small y things in existence, they must be 
large as a be Sy a small as to have no magnitude, and so 


For the detailed interpretation of this argument I must refer to 


the commentaries of Frankel, Owen, and Vlastos. In the present 
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context I hope it will suffice if I offer a summary of Zeno's meaning, 
and a few comments on points of particular interest. 

Zeno takes his opponents’ premise, “many exist" —that is to 
say, what exists is not all one and indivisible, as the Eleatics said, but 
is divided up—and proves contradictory conclusions from it. 

First (a) he argues that if this division of what exists is carried 
through, each one of the resultant plurality can have no magnitude. 
His reasons for asserting this are given in brief by Simplicius, and I 
shall return to them in a moment. | 

(b) Now he takes up the conclusion of the first step, and deduces 
from it that each one of a plurality thus arrived at would not even 
exist, because if added to or subtracted from what exists it would 
make no difference to it. This step seems to follow only if it is 
assumed that what is must have magnitude; and it has sometimes 
been objected that this is an illegitimate assumption for Zeno to 
make at this point. But the assumption has been made initially by 
the opponents who have stated that what is can be divided up to 
make a plurality. Zeno’s point is that if a thing is a part of some 
whole, it must be of the same nature as that whole. If the original 
whole was something that had parts and so had divisible magnitude, 
then the parts themselves must be of the same type. Hence the unit 
atrived at in (a), which has been shown to have no magnitude, can- 
not be a part of the original whole. 

(c) Hence it follows that if the unit in question exists, it must 
have divisible magnitude and distinguishable parts. And the same 
is true of any one of these parts, and so on for ever. 

(d) Hence the alleged unit has infinite magnitude, since it is com- 
posed of an infinite number of parts, each having magnitude—and 
it has already been shown that it must have no magnitude. 

Simplicius’ account of the first step (a) in this argument is unfor- 
tunately omitted from some of the editions most widely used; so 
it may be worth repeating the reasons for believing that it does in 
fact fill this position. After quoting step (b), he continues: 


Zeno says this, not by way of abolishing the One, but meaning 
that each of the many actually has infinite [reading drepov for 
dmeipwv| magnitude, since there must vee be something before 


the part that is taken, because of infinite divisibility; and this he 
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shows after showing first [step (a)] that it has no m 
each of the many is the same as itself and one.e 


The reading dzeipoy (proposed by H. Fränkel) 
certain. The manuscript text “ea 


agnitude since 


seems to me almost 
ch of the many end infinite” has 
no place in the argument. With the amended reading it becomes 
clear that Simplicius is merely summarizing step (c)—Zeno’s 
attempt to prove that a divisible magnitude must have infinite mag- 


nitude. So in this passage Simplicius quotes (b), follows it with a- 


summary of (c), and then says this was preceded by (a), 

But (a) is still obscure in itself; Simplicius’ very brief summary 
must be supplemented from elsewhere. 

The combination of (a) and (b) puzzled the ancient commen- 
zators; Simplicius’ comment in the passage just quoted, "not by 
way of abolishing the one,” is a reflection of this. Taken together, 
they apparently prove that if there is a One it must have no magni- 
tude, and therefore it must be non-existent; and this, it seemed, 
would demolish the Eleatic One as well as the opponents’ plurality. 
Eudemus, apparently, knew a tale of Zeno himself saying that if 
someone would tell him what the One is, he would be able to speak 
about “things which exist” (i.e., a plurality). Euderaus commented 
that Zeno's doubt probably arose because every sensible object can 
be said to be “many,” either by having different predicates or by 
division, and he would not allow that the point is a “one” at all— 
and Eudemus referred to step (b) in support of this last assertion. (In 
passing, it should be noted that Zeno was not necessarily talking 
about points; he was talking about any unit without magnitude, 
and there is no need to assume any special reference to geometry. It 
was Aristotle (Metaphysics B 4, 1001 b 7) who mentioned the point 
and the monad in connection with this argument, and no doubt 
Eudemus followed him.) Eudemus himself apparently said that Zeno’s 
argument “did away with” the One. But Alexander interpreted 
him as meaning that the argument attacked a plurality of real beings, 
rather than the One, “on the ground that there is ne one among the 
existing things, and the many are a plurality composed of ones.”3 


€ Kal ra$ra oUyi rò £v dvaipdv ó Zijvaw éyer, ad’ Ere péyeBos éxet Exacrov 
^ ^ 5 ox ^ Li ^ , > 7 £ MJ ` 3 93 x 
rev nov xal črepov, TÓ mpå ToU Aaufavonévov ei ri elvar &à THY én drepov 
rouv Ó Sefxvvor aposei~as ore ovdey éxet péyebos èk rod Exacrov Tv nov 
cavrQ rarr elvar kal éy. (Ibid. 139 16-19.) 
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What seems to emerge from all this is a Zenonian argument 
approximately as follows. To be one is not to be many. If a thing 
is divisible into parts, it is many, and therefore not one.* So each 
one of the alleged plurality (for a plurality is a collection of ones) 
must be indivisible and have no parts. But it is only by having the 
same kind of being as the whole that these alleged units have a claim 
to be parts of the whole: and that means that they ought to have 
divisible being. Hence these indivisible units cannot be parts of the 
whole. But the whole is, on the pluralists’ hypothesis, “what 
exists." Hence these units cannot be parts of what exists. " 

But if this, or something like it, was Zeno's argument, is it 
possible that it was not at once seen to be equally damaging to the 
Eleatic One as to the Ones of the opponents' plurality? The Eleatic 
One was certainly said to be one, and certainly had magnitude; yet 
this argument seems to require that the two properties are iiu 
patible. Vlastos writes? of Zeno's assumption “that anything whic 
does have size is at least logically divisible and has at least logically 
discriminable parts." Owen observes$ that Zeno assumes without 
argument that the conjunction of size with theoretical indivisibility 
would be a contradiction. Are we to suppose, then, that Zeno over- 
looked the contradiction between this proposition and his own most 
cherished tenet? Such blindness or inconsistency seems as unlikely 
in Zeno as in Melissus, whom I have already discussed.” There must 
be some way of avoiding the contradiction. | | 

It is probable a priorí that Zeno took the same line as Melissus 
on this subject. We have already seen that Melissus believed ina 
One Being with magnitude but with no parts, and that the saving 
feature of his One Being was that it lacked bulk or solidity (zá yos). 
There is a strong hint in the fragments of Zeno that he would have 
based his defense on the same ground; for the word mdxos appears 
twice in significant positions in Argument A: it occurs in Pa 
summary of step (b), and in his verbatim report of step (o). In eac 
case the word is a gratuitous addition, unless it has the important 
function I want to assign to it; for on the usual view dur 
alone is significant, so that “péyeBos Kat sráyos" must be a piece o 

ric. 
m then, if I am right, was to attack the Pluralists 
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on the ground that their “Beings,” having magnitude and bulk, 
could be shown to be both reducible to nothing and infinitely large. 


. Eleatic Being would be exempt from this attack because it lacked 


bulk and therefore gave the divider no starting point for his divi- 
sion. The Pluralists' idea of Being included various kinds of qualita- 
tive differentiation, such as those attacked by Parmenides in the 
“Way of Truth” (B 8, especially 22-25, quoted at the beginning of 
ch. 4). The later Eleatics seem to use oôpa and ráyos ascompendious 
expressions for this property of the Pluralists’ Being. Such Being 
must always allow differentiation, and must always be divisible into 
parts which have this same property; but the Eleatic Being allows 
no differentiation at all. (We shall see later that the Atomists found 
an answer in the assertion of indivisible and undifferentiated units, 
making up a differentiated and divisible whole.) 

So far I have concentrated on the first half of Zeno’s antinomy 
in Argument A: his “proof” that the units of a plurality must have 
no magnitude and bulk and so cannot be numbered among the 
things that exist. Now I turn briefly to the second half, in which 
he argues that the units must have infinite magnitude. 

Step (c) appears to prove that each of the many is infinitely 
divisible. But this is not the same as the conclusion ascribed to Zeno, 
that each is infinitely large. Hermann Fränkel observes that this con- 
clusion is “an obvious fallacy,” and he therefore tries to find a 
mearing for “so large as to be infinite" such that the phrase does 
Whenever we think we may have reached the surface of a thing, 
we observe that this surface can still be subdivided; we never reach 
the true surface, the limit; hence the object is “limitless” or infinite. 
Nevertheless, "the total extension, as the modern mathematicians 
express it, converges to a certain sum." F. Solmsen recently has 
proposed taking "large" and “infinite” to describe each of the 
many in relation to the cecrease ad infinitum of its parts which the 
progressive division brings into existence.® 

To adopt a solution like this would be to accuse the ancient com- 
mentators of a great misunderstanding; for they certainly thought 
Zeno meant infmitely large. But more seriously, it would also be to 
rob Zeno's objection of all its force, except the purely verbal success 
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of forcing the Pluralists to use the word dzretpov of their units. So 
long as they were not committed to infinite extension they might 
well be willing to make this concession.’ 

If we suppose that the commentators are right after all, and the 
argument is intended to show the infinite size of each unit produced 
by the division of a real thing, then clearly some premise has been 
omitted, either by Zeno or by the commentators, presumably on 
the ground that it is self-evident. The missing premise is one which 
Epicurus used in his argument for theoretical indivisibles (C 1—see 
ch. 1): “When someone once says that there are infinite parts in 
something, however small they may be, it is impossible to see how 
this can still be finite in size." 

Gregory Vlastos, in a recent article? has observed how very 
close together a false statement and a true statement can be on this 
subject. He contrasts the following two statements: 


(1) The sum of an infinite number of terms, each of which has 
finite size, is infinitely large. 

(2) The sum of an infinite number of terms, the smallest of 
which has finite size, is infinitely large. 


The first of these is false; the second is true. Zeno's mistake is under- 
standable enough. Aristotle was the first, so far as the records show, 
to understand the principle of the infinite convergent series. And 
even he did not explain it so well that mistakes were no longer 
possible, for he did not convince Epicurus, as we have seen, and 
even Simplicius seems to assent to the first statement." 

Argument A, then, attacks the proposition that the Real might 
be divided up spatially into a plurality of real things, and that such 
a division might be completed. Zeno tried to prove that such things 
must be both without any magnitude, and infinite in magnitude. 
Insofar as it is effective, the argument is a refutation of atomism, 
as well as other forms of pluralism. This is therefore an argument 
which Leucippus and Democritus had to evade or refute. How they 
did so will be explained later. 


ae 


Four famous arguments by Zeno are grouped together by Aristotle, 
our only authority, under the heading "arguments about motion.” !? 
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This heading need not, however, be taken too seriously; it may well 
be Aristotle’s own.!3 If it is possible to interpret these arguments as 


attacks on pluralism, such an interpretation should be preferred, if 


we are to follow the guidance of Plato abon: Zenc’s purpose.!4 

The first paradox is the Dichotomy (sometimes called the 
Stadium).!5 It states that before you reach the end of the stadium 
you must reach a half-way mark, then the next half-way mark ... 
and so on for ever, so that the end is never réached. (Alternatively, 
the argument may mean that you cannot even start, let alone finish, 
because you must first reach a half-way mark, before that, a mark 
half-way to that mark, . . . and so on. But this is for the moment 
. unimportant.) | 

The Achilles paradox!$ points out that if the tortoise has a start 
on Achilles, Achilles can never catch up; for while Achilles covers 
the distance that initially separates them, the tortoise advances a 
little, and so on for ever. 

Aristotle remarks that the Achilles paradcx is -he same as the 
Dichotomy, except that the former does not confine itself to divi- 
sion into halves. The point of both arguments, it might be said, is 
to draw a ridiculous conclusion from the supposition that divisi- 
bility goes on ad infinitum. This is the alternative to the concept of 
a division that can be completed. A question arises about the range 
of application of these paradoxes. Clearly they are parables in some 
sense: Zeno did not wish to make a point only about the stadium 
ez only about Achilles and the tortoise (actually in the latter case 
Aristotle implies that Zeno used the terms "the quickest” and “the 
slowest”). I want to suggest that they were intenced to be inter- 
preted very generally indeed, as applicable to anything infinitely 
divisible in magnitude, and to any kind of division. There is con- 
fizmation of this suggestion in a passage from the pseudo-Aristo- 
telian treatise On Indivisible Lines, which deserves quotation. One of 
the arguments for the existence of indivisible lines runs as follows: 


According to Zeno’s argument there must be a magnitude with- 
out parts, if it is impossible in a finite time to touch an infinite 
number of things one by one, and if it is necessary that anything 
that moves arrives at the half-way point first, and if there is a half- 
way point in everything that is not without parts. [The reference 
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to the Dichotomy is clear enough.] But ifsomething moving on a 
line touches an infinite number of things in a finite time, and 
something moving more rapidly traverses more than something 
slower in an equal time, and the motion of thought is most rapid, 
then thought could touch upon an infinite number of things one 
by one in a finite time; so if thought’s touching one by one is the 
same thing as counting, it is possible to count an infinite number of 
things in a finite time. If this is impossible, there must be an indi- 
visible line. 
It is interesting, at least, that the movement of thought is the example 
chosen here. The choice would be explained if this weré the common 
and perhaps the original way of interpreting the Dichotomy paradox. 
.. Probably we have in these paradoxes of Zeno an early reference 
to what Epicurus calls perdBaors:17 that is, the process of “run- 
ning over" or "scanning" an object mentally from side to side. 


. When Epicurussaysthat we have to do away with infinite perdBaars, 


he must have Zeno's arguments, or some repetition of them, in 
mind. Zeno would suggest to him that if the mind must touch upon 
an infinite number of divisions as it runs over an object, it can never 
reach the end of its task; moreover, according to the second part 
of Zeno's Argument A, the object itself must be infinitely large. 

The third of the “arguments about motion” is called the Flying 
Arrow.!8 The text of this is doubtful. Roughly, the argument states 
that when a thing occupies a place equal to itself, it is at rest; but a 
flying arrow is always occupying a place equal to itself “now’’— 
that is, at any given moment; so the flying arrow must be motion- 
less. The point is that if the arrow is at rest at every moment in a 
stretch of time, then it is at rest throughout that stretch of time. 

“It is easy to see,” J. E. Raven writes,!9 “that this argument, 
unlike the two that precede it, treats time and space alike as com- 
posed of indivisible minima.” I disagree. It certainly treats time as 

1 £r, 82 xara ròv Zajvwvos Adyov ávdyi Te péyeDos dpepés elva, eimep adtvarov 
uiv éy memepaopévq: xpdvep dzreipuw dibaoas, kab’ Exacrov ámrónevov, áváyrņ 3 
émi Tò Ñpuov mpórepov ddukvetaÜas 7d kivoúpevov, Tob Šè uÀ dpepoós müvrcS feror 
fiv. el B6 kal darerat Tv. dmeipw ev nenepacpévw xpóv« Tò èni Tis ypaputjs 
depópevov, rò Sè ÜGrrov éy rà tow xpóv« aAciov diavder, raxtoro 8' ý ris Scavolas 
kimas, Kav ý dvora r&v darelpwv ébásrrovro kab’ Exacrov év memepacpévw Xpóve, 
dare el rò kab’ Exactov &mreolai Tij» Sidvoray dp Oeiv darív, vdéxerat ápiðpeiv ra 
drreio. éy memepaapévq: xpóvæ. el 8€ roro ddvvarov, cin dv tis Topos ypaypy. (On 
Indivisible Lines 968 a 18ff.) 
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containing indivisible moments. But these moments cannot have 


any magnitude at all without destroying the plausibility of the - 


arrow s being stationary, and hence they cannot be minima. On the 
nature of space I cannot see that it has anything to say at all. The 
point seems to be to draw a ridiculous conclusion from the mere 
fact of making distinctions in time. If you distinguish one moment 
of time from another, then Zeno will prove that at either of these 
moments, and then at all of them in a stretch of time, “the flying 
arrow is stationary." Since Parmenides was anxious to rule out 
temporal as well as spatial distinctions, Zeno’s support would seem 
to be well enough directed. | 

The fourth of the arguments about motion will detain us longer, 
because it is the most misunderstood.2? The Moving-Rows paradox 
(sometimes called “the Stadium") is reported by Aristotle, but per- 
haps most easily expounded with the help of Simplicius’ diagram. 


The A's represent four bodies of equal size, stationary ; the B's are 
four bodies of this same size moving right, and the I"s four equal 
bodies moving left at the same speed. The diagram represents the 
opening stage of the problem: at the end of the problem the leading 
B has passed the right A, and the leading T has passed the left A. 
At the end, says Aristotle,?! 


. . it follows that the leading B and the leading T are at the 
end simultaneously, moving past each other. And it follows 
that this I has gone past all the B’s, but the leading B has gone 
past half the A’s; so that the time is half, since each is an equal 
time opposite each. And at the same time it follows that the B’s 
have passed all the Is, since the leading T and the leading B 
will be simultaneously at their opposite ends, being the same time 
(says Zeno) opposite each of the B’s as opposite each of the A’s, 
since both lots are an equal time opposite the A's. 

E oupBaiver È) rò mpõrov B dua èm. và éoydrw elvat kal rò npa@rov T', wap’ 
Myra kiovpévow. ovpPaiver 86 kal rò T apd ndvra rà B SieLeAnAvOdvac, rà. Se 
B mapa rà (A) pion ore jjjuavv elvat ròv xpóvov- tov yàp éxdrepdv dori wap’ 
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This argument, according to Aristotle, was to prove that “half 
the time is equal to double.”2? As a matter of Greek idiom, this may 
mean either t[2—t, or t/2=21. It appears to be the latter that Aristotle 
has in mind. There is first the proof that “the time is half.” “The 
time” is four time units (in our diagram)—the time taken by the 
leading T to pass all four B's. But in that time the leading B has 
passed only 2 A's. Therefore “the time is half, since each is an equal 
time opposite each” (the reasoning of this last clause will be dis- 
cussed in a moment). If the proof were simply that t=¢/2, it would 
now be completed—but Aristotle continues. H. D. P. Lee, in his 
very lucid and detailed exposition of this problem, argues for the 
interpretation f=t/2. I disagree with him without relish; but even 
though Aristotle did not say explicitly “so the time is double" at 
the end of it, it seems to me that he thought the second part was out 
to prove something new, since he made the second part follow his 
statement “the time is half.” 


Now it is generally agreed that this argument of Zeno’s has no 
force at all unless it is directed against a theory of indivisible magnitudes. 
Once this condition is granted, it is clever and to the point; without 
it, it is puerile. Aristotle remarks,3 “There is a mistake in supposing 
that to move past a stationary magnitude and an equal magnitude 
in motion takes an equal time." But suppose all these magnitudes 
are atoms, and there are also indivisible units of time. Then to move 
the distance of half an atom, or to take half a time unit, will both 
be logically impossible. Then there would be a real problem in 
knowing how the leading B has moved past four T"s, but only 
two A’s. 

This is an attractive idea, because Zeno is a popular hero, and 
we want to hear nothing but good of him. But there is no sign what- 
ever in our texts that these units were supposed to be indivisible; 
the mere use of the word "óykos" certainly does not prove it, as 
some have argued. Moreover, it certainly did not occur to Aristotle 
that Zeno was speaking of indivisible units, even though he was well 
éxaarov. dpa 96 ovpflaive: rà B sapà sávro rà. T mapehnrubevar dpa yàp éorat 76 
mparov I xal rò mpGrov B èm rots évavríows éoxárow, tcov. xpóvov nap ékacrov 


ywopevov ræv B daov wep TÀv A, ws dao, dia rò duddrepa (oov xpóvov mapa à 
A yiyveoOa. (Physics Z 9, 240 a 9ff-) 
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aware of the existence of such a theory in his own times, and also 
knew quite well that it was open to objections similar to those 
allegedly brought against it here by Zeno.?4 

But it is not enough merely to say that Aristotle may be right 
after all. Did the argument never have any plausibility at all? If so, 
it would be unique among Zeno’s paradoxes, all of which have a 
certain persuasiveness. N. B. Booth,2 who rightly, I think, rejects 
the atomistic view of this argument, can only suggest that “the 
idea of relative motion . . . at a time when motion had hardly been 
thought of, . . . cannot have been at all easy.” But this is quite in- 
adequate: it is enough to remark that the author of the Achilles 
paradox must have done some thinking about relative motion. 
Before the atomistic interpretation is killed, we must find some 
other analysis of the paradox which gives it an appearance of 

plausibility. This can, I think, be done. | 
There is a clue to Zeno's probable meaning in Aristotle’s text, 
though it is often obscured by tendentious translations and emenda- 
tions. The first half of the argument, as set out by Aristotle, depends 
on the premise "oov yàp ékárepóv omi map’ &kacrov," and the 
Second on the premise "ícov ypóvov map’ ékaorov yiyvópevov 
TÀÓv B ócovmep rÓv A, dbs nou &à rò duddrepa toov ypóvov 
mapa rà A yiyvecOa.”26 Lee translates the first premise “since 
each takes an equal time in passing each body”; in the second 
(following Ross) he omits the first part, as far as “cis nou,” as being 
a gloss, and translates “since both take an equal time in passing the 
A’s.” But the whole point, I think, lies in the use of a static voca- 
bulary (éort, yiyveoOar mapà ékaarov ): the object “is opposite 
to," “lies against” the other—not “passes” the other. Zeno’s argu- 
ment was this. As the B's move past the A's, each B “is opposite to” 
each A for a certain time (call it m). Each T is also opposite to each 
A for the same time m, since the B's and the Is are moving at equal 
speeds. It follows that each F must be opposite to each B for the 
same time, since they are both opposite toan A for this time. Now the 
leading T passes all the B's in 4m (since it “is opposite to” each of 
the four for m): this T has been at it for 4m. Meanwhile, though, 
the leading B has passed only two A’s; it has only been at it for 2m. 
So the time (4m) is half (2m); t=t/2. We have now proved that the 
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time t is only 2m; but during this time the leading B has passed all 
four I’s—4m again. So the time (2m) is double (4m) ; t= 21. 

The structure of this argument is reminiscent of the argument 
against plurality analyzed above. (There Zeno makes a case for 
thinking that units have no size: but in that case, they could not 
exist—so they must have size. But in that case they would be 
infinite.) The force of the argument, it seems to me, does not in 
any way depend on the indivisibility of the éyxoz, or the indivisi- 
bility of units of time. It depends only on the idea that a length can 
be divided up into sections, such that to traverse the length is to " be 
opposite to” each section in turn for a period of time, and that time 
can be divided up into such periods. 

It is not, of course, a cogent argument. The essential step is that 
since a B and a T are opposite to the same A for the same time, they 
must be opposite to each other for that time; and this is fallacious. 
But it seems to me to have enough plausibility to stand alongside 
some others of Zeno's arguments. 

I hope this interpretation of the Moving Rows will prove 


acceptable. It allows full weight to be given (for the first time, I 


think) to all the words of Aristotle's report; it frees Aristotle from a 
charge of gross misunderstanding; and it does not depend on any 
special assumption about Zeno's opponents. The purpose of the 
paradox is to show an unacceptable consequence of making tem- 
poral distinctions—but clearly it has something to say about spatial 
distinctions as well. 


ae 


Ir my analysis of Zeno's arguments is approximately correct, only 
one of the arguments is directed against a theory of indivisible mag- 
nitudes, and that is Argument A. I doubt if the nature of this argu- 
ment requires us to believe that someone before Zeno must have 
held an atomistic theory. The argument, as we have seen, seems to 
form one of a set, dealing with the alternative possibilities that the 
Real may be completely divided and that it may be divided ad in- 
finitum. These features seem to be more like the result of an attempt 
to be exhaustive than the result of aiming at particular targets. At 
least, it must be conceded that the existence of one argument in 
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Zeno’s philosophy which is directed against a completed division of 
the Real, is an inadequate foundation on which to rest the whole 
hypothesis of Pythagorean atomism. | 

But it is commonly stated that the Pythagoreans were not simply 
atomists but “unit-point-atomists”; that is, that they confused the 
geometrica. point with the arithmetical unit and both with the 
physical atom?” and that Zeno aimed to show up this confusion. 
The case against this view is put with great pungency by G. E. L. 
Owen:?8 The Pythagoreans, he observes, are credited “with failing 
to distinguish physical bodies from geometrical solids, and with 
holding about these solids both that they are infinitely divisible and 
that they are divisible into atomic bits, which bits both have magni- 
tude and have the properties of points without magnitude. Zeno’s 
arguments cannot have been directed against such a theory unless 
his whole program was misconceived. For in order to provide his 
arguments with a target a theory had to be produced which housed 
every or nearly every incompatible view on the divisibility of 
bodies. But the direct refutation of such a theory would be to show 
the absurdity of holding any two or more of these views concur- 
rently, What Zeno does is to distinguish each view and refute it in 
isolation. In brief, his arguments seem designed to close not some 
but all avenues of escape to anyone holding the unremarkable belief 
that there is more than one thing in existence.” 

What avenues of escape were now left to the Pluralists? It is 
often supposed that one of them was to accept the hypothesis that 
the Real is infinitely divisible. Thus it is usually assumed that 
Anaxagoras’ theory of the infinite divisibility of matter was an- 
answer to Zeno and the other Eleatics.?? I doubt this. Zeno pointed 
out some of the difficulties in infinite divisibility: if the parts reached 
have any magnitude at all, the object must be infinitely large—but 
if they have no magnitude, they cannot contribute anything at all 
to the sum. It seems to me that Anaxagoras had no answer to this di- 
lemma— we shall see, in fact, that even Aristotle had some difficulty 
in finding one.3? And it does not seem reasonable that Anaxagoras 
should blandly take over from Zeno as a prop for his philosophy 
something that Zeno had shown to be riddled with holes: 

So I prefer to think that Zeno was answering Anaxagoras. The 
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chronology of the two philosophers is so vague that I doubt if any 
objections can be brought on that account. It is perhaps significant 
that the two scholars who have done most work recently on the 
subject of divisibility, Luria and Mau, both take Anaxagoras to be 
before Zeno. The evidence connecting Zeno and Anaxagoras is fairly 
convincing, but so far as I can see there is no certain answer to the 
question which of the two was answering the other. But perhaps 
it is not necessary to decide this question here. 

Two escape routes were in fact tried. One was the assertion of a 
plurality of indivisible magnitudes, which will be investigated in 
the next chapter. The other was Aristotle’s theory of the infinite 
divisibility of matter—not now the naive theory of Anaxagoras, 
but a theory hedged carefully around with qualifications. This, too, 
will be explained in the next chapter. 
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77 


Mo tA a 


Aat iUi E RD ALE I NA IA NAMEN EK ALPE Sd Ware z 


14. 
I$. 
16. 
17. 
18. 

| X9. 
20. 
21. 


22. 
23. 
24. 


25. 
26. 


27. 
28. 
29. 
30. 
31. 


Indivisible Magnitudes 
See above, p. 63. 
Kirk and Raven (1957), No. 370. 


"Ibid. No. 373. 


C 2 in the passage discussed in Chapter 1. 

Kirk and Raven (1957), No. 374. 

Ibid. p. 295. l 

Ibid. Nos. 375-376. ! 

I translate the text printed in Kirk and Raven (19 57). For details of the various 
readings of the manuscripts, see W. D. Ross ad loc. 

Physics Z, 9, 240 a 1. a 

Physics Z 9, 240 a 2. l , 

Physics Z 3, 234 a 24 ff. The point is made by N. B. Booth (1957c, p. 195) and 
again by Vlastos (1961, p. 43, n. 1). l 

Booth (1957c), p. 194. l 

I take it that the antecedent of this participle is “rò xparov T” in the preceding 
clause. 

Kirk and Raven (1957), chs. 9 and 11. 

Owen (1957-58), pp. 212-213. 

This is defended by J. E. Raven (1954). 

See chapter 11, especially pp. rsoff. 
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CHAPTER 6 


THE ATOMISTS’ REPLY TO 
THE ELEATICS 


ARISTOTLE discusses the composition of material substance in his 
De Generatione et Corrüptione. In chapter 8 of the first book, he 
studies the views of earlier philosophers on the subject of the inter- 
action of such substances (rò zrovetv kal mdoyew). He mentions 
first those who believed that all interaction takes place through 
"pores," and then compares the pore theory with that of Leucippus 
and Democritus: 

Some, then, like Empedocles, held this theory with regard to 

some substances—not only those which interact with each other, 


but also they say that substances mix with each other if and only 
if their pores are commensurate. Leucippus and Democritus, on 


the other hand, held a theory which was supremely methodical ` 


and which applied to all substances; they began at the starting 

point given by nature.*! 

For some of the ancients had thought that what is must 
necessarily be one and motionless, since what is void is non- 
existent, and there could be no motion without a separately 
existing void, and again there could be no plurality of existents 
without something to separate them. If someone thinks the uni- 
verse is not continuous but consists of divided pieces in contact 
with each other, this is no different, they held, from saying that 
it is many, not one, and is void. For if it is divisible everywhere, 
there is no unit, and therefore no many, and the whole is void. 
If on the other hand it is divisible in one place and not another, 
this seems like a piece of fiction. For how far is it divisible, and 
why is one part of the whole like this—full—and another part 
divided? 

* Please see end of chapter for numbered references. 

a of pèv obv èni two obra Sudpicav, damep kat "Epaedordijs, où uóvov éni rev 
movovvrwv Kal macyóvrwv, Ga xal piyvucfal dacw Sow of mépot adpperpor mpos 
&XjAovs. claiv- 686 B6 pddora kal mept ndvraw Evi Mya) Suopixact Aeskimmos Kai 
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“Some of the ancients” are clearly of the Eleatic school. The 
argument that the non-existence of void entails the impossibility of 
motion belongs to Melissus, certainly, and probably to Parmenides.2 
It was Parmenides who said there could be no plurality without 
something to separate the units (at least, this seems to be one of a 
number of possible paraphrases of B 8, 25). The argument against 
a universe “divisible everywhere” but containing no void is, I 
think, Zeno’s “ Argument A,” which I have discussed in chapter 5. 
At least the argument that if the universe is divisible everywhere 
there is no unit and therefore no “many” appears to be Zeno's; the 
further conclusion put into Eleatic mouths by Aristotle, that such a 
universe must therefore be void, is not expressed anywhere else, so 
far as I know. 

I have quoted rather more of Aristotle’s summary of the Eleatic 
position than is usually done by those who wish to explain the 
Atomists. The reason is that abbreviated quotation has suggested 
that the Atomists answered only the first two of these Eleatic argu- 

ments; and I want to show that in all probability they also answered 
the third, about divisibility. However, it is possible to omit the rest 
of Aristotle’s remarks on the Eleatics without distortion, and I con- 
tinue with his report of the Atomists’ answer: 


But Leucippus thought he had arguments which would assert 
what is consistent with sense perception and not do away with 
coming-into-being and perishing and motion and the plurality 
of existents. He agrees with sensible appearances to this extent, 
but he concedes to those who maintain the One that there would 
be no motion without void, and says that what is void is not- 
being, and that no part of what is is not-being—for what is in 
the strict sense is wholly and fully being. But such being, he says, 
is not one; there is an infinite number of them, and they are in- 
visible because of the smallness of their mass. They move in the 

E vH RR EDD A Se pe eas ae 
Anyoxpiros, åp» momodpevor xara diaw rep éorív. évlois yàp TÀv dpyaiwy 
edoge rò dv é£ dvdyuns £v elvar kal dxivnrov: rò uv yàp xevóv oix öv, Kun bijvar & 
ovx dy SdvacBar pù) Óvros Kevod keywpiopévov, oùs’ ad modà elvai Bi) óvros Tot 
dtelpyovros—robro 0' oU8v Siadépetv, ef mis otera pi) ovvexés elvat tò sy. adn’ 
dnrecbar Sinpnpever, roô hávar moda kal u) & elvat kal kevóv. el pev yàp mávrg 
Starperdv, odbev elvar ev, dore ovè oA, GAAG kevóv rò GÀov- el Be TH pèr Tjj Se 
uj, meniaouévo twl roUr' dowévaw. wéxpe mécou ydp, kal &ià rt tò pev odrws exes 
ToU OÀov Kat mXjpés dort, rò 8€ Sinpyuévov; (De Generatione et Corruptione A 8, 324 
b 32-325 a 12.) E 
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void (for there is void), and when they come together they cause 
coming-to-be, and when they separate they cause perishing. 


The connection between the Eleatics and the Atomists, which John 
Burnet called “the most important point in the history of early 
Greek philosophy,’ is made in these famous words of Aristotle’s, 
and confirmed by other writers, some of whom indeed say that 
Leucippus was a pupil of Zeno. It is unlikely that Leucippus ever sat 
at the feet of Zeno or any other Eleatic, but there is no reason to 
doubt that both he and Democritus consciously sought to reply to 
the Eleatics. It is generally agreed that Aristotle’s account of their 
relation to the Eleatics on the subject of void, motion, and plurality 
is correct. But Aristotle mentions an argument about divisibility 
when he summarizes the Eleatic position. In the present passage he 
does not say anything at all about the Atomists’ answer, but the 
implication that they had an answer is strong enough. . 

The implication is confirmed by something Aristotle says in the 
Physics: 

Some gave in to both of these [sc. Eleatic] arguments—to the 
argument that all is one if “what is” means one, by saying that 
not-being exists, and to the argument from Dichotomy, by posi- 
ting atomic magnitudes.° 

The ancient commentators, Alexander and Porphyry, who are 
quoted by Simplicius in his note on this passage, seem to have gone 
off on the wrong track here. They apparently took Aristotle’s 
"some" to refer to Plato and Xenocrates: it was Plato who said 


_ that not-being exists, and Xenocrates who posited atomic magni- 


tudes. They can quote in support of this attribution Metaphysics 
1089 a 2-6, where the Platonic theory of not-being is related to 


b Aeskemmos © Éyew qujüg Aóyovs, olrwes mpós Tip ofatqow óuoAoyoópeva 
Aéyovres oU« dvawnjoovaw oğre yéveow ore óÜopày oðre xirjow kal 76 ahibos Tv 
dvrwy. ópoAoyijoas è rabra pev rois $awopévow, rots è rò êv Karaokevdlovaw as 
oùk ay Kivnow otoay dvev kevob, TO ve kevóv ui) Sv xal ToO óvros 0962 Hi ov gnaw 
elva TO yap Kuplws öv napràipes Gv. GAN’ elvat rò TowÜrov ovx &, ana dmetpa Tò 
mAR0os xal dópara dia apakpórgra Tv SyKwy. raðra s év TÊ Kev@ pépecdat (kevóv 
yàp elvai), xai ovvordpeva èv yéveow mori, diadudpeva Sè $Üopáy. (Ibid. 325 a 
23-32.) 

€ čvor 8’ evéSocay rots Aóyows audorépois, 7H pev Ort mávra LZ ei Tò & êv 
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(Physics A 3, 187 a 1-3.) 
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Parmenides, But it is much more likely that Aristotle was thinking 
of Leucippus and Democritus. The assertion. that not-being (i.e. 
void) exists, and the relation of this assertion to the Eleatic One 
Being, are mentioned in the passage of the De Generatione et Cor- 
ruptione which we have just examined, and the assertion is there 
attributed to Leucippus by name. Admittedly in that passage the 
argument for One Being is expressed differently, but I think that 
is of no importance: “all is one if ‘what is’ means one,” in the 
Physics, looks to me like a summary of a large part of the Eleatic 
philosophy, rather than one particular argument. If, then, the 
Atomists are said to have "given in” to the first argument, it is 
almost certainly they who are mentioned in connection with the 
second: the sentence, after all, has only one subject, and it is no 
surprise to hear that they “posited atomic magnitudes."4 

But what is “the argument from Dichotomy”? It has not been 
mentioned earlier in the Physics; Aristotle evidently felt that the 
name itself was enough to identify it. I suppose the obvious candi- 
date is the first of Zeno’s four arguments about motion, listed by 
Aristotle in Physics Z 9 {see above, ch. 5). Aristotle refers to this 
argument as “the Dichotomy” (rfj 8worouíg 239 b 22, TO 
Stxoropetv b 19). It is not clear, however, whether he is using the 
expression as a technical name or merely as a convenient term for 
reference; his use of the word is certainly not confined to reports of 
Zeno. Alexander, quoted by Simplicius, did not think Aristotle 
meant this argument, but another—still Zeno’s—which he gives in 
the following form: If what is has magnitude and is divided, what 
is would be many and not one; hence the one would be none of the 
things that are. This is a similar move to the one mentioned by 
Aristotle in De Generatione et Corruptione 325 a 8 (p. 79 above), 
which—as I have already pointed out—is derived from Zeno's 
Argument A. l 

In fact it does not matter much which of the two arguments 
Aristotle is suppcsed to have had in mind. Both arguments involve 
dichotomy, and both are invalidated if there are indivisible magni- 
tudes. Argument A starts by supposing that what exists is divisible 
into ultimate units, and then claims that if such a division is com- 
pleted, the resultant units have no magnitude and therefore cannot 
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be parts of the original “what exists”; the argument called “ Dicho- 
tomy" shows that if such a division can never be completed but 
goes on for ever, the whole can never be traversed. Both arguments 
are blocked if what exists is divisible into indivisible magnitudes.’ 

Further details of the Atomists’ answer to the Eleatics can be 
recovered from another passage of Aristotle's De Generatione. et 
Corruptione, where he gives at length what he describes as “the 
argument which appears to prove that there are indivisible magni- 
tudes." There can be no doubt that Aristotle has Democritus and 
Leucippus in mind when he reproduces this argument: his con- 
clusion contains a phrase which has been previously used in a sum- 
mary of their theory,$ and he begins it by praising Democritus for 
"having been persuaded by proper, physical arguments," as opposed 
to the abstract arguments used by the Platonists to establish their 
“indivisible planes." With due caution Harold Cherniss remarks:? 
“Aristotle outlines what he feels to be the reasoning which makes 
men think atomic bodies necessary; he does not say that it was the 
reasoning which led the Atomists to their theory, and it is not men- 
tioned in what purports to be the historical account of the origin 
of Atomism.” But in that historical account, which is of course the 
passage quoted at the beginning of this chapter, none of the 
Atomists’ arguments are described at all; it is just mentioned that 
Leucippus thought he had some. So the absence of this particular 
argument from that account does not signify that the argument is a 
construction of Aristotle's and not a report of what the Atomists 
themselves wrote. Philoponus certainly took it to be Democritus' 
own argument,® and most commentators have followed him. Mau 
is one who has not.? He finds the whole argument to be permeated 
with Aristotelian concepts, and carefully tailored by Aristotle to suit 
the refutation which is to follow. He contrasts the hesitant optative 
with which Aristotle speaks here of Democritus with the confident 
indicative he uses elsewhere.!? All this is true: Aristotle has certainly 
expressed the argument in his own terms. But I still think it prob- 
able that the logic of the argument belongs to Democritus. I cannot 
see why else Aristotle should begin as he does: 


One group says that (otherwise) the Triangle-itself will be many, 
but Democritus would appear to have been persuaded by proper, 


83 


ARR sre re priis aeri m sn a aia 


mat aai tni Sci xs 


Indivisible Magnitudes 


physical arguments. What we mean will become clear as we 
proceed. | 


The argument is unmistakably reminiscent of Zeno's argument 
against plurality (Argument A), as Luria observed.!! Suppose that a 
body is stated to be everywhere divisible, and (I take this to be an 
Aristotelian refinement) that there is no impossibility involved in 
its being actually divided. 


Suppose then that it is divided; now, what will be left? Magni- 
tude? No, that cannot be, since there will then be something not 
divided, whereas it was everywhere divisible. But if there is to be 
no body or magnitude [left] and yet [this] division is to take place, 
then either the whole will be made of points and then the [parts 
of which it is composed will have no size, or [that which is left 
will be] nothing at all. [In the latter case] it would come into bein 
or be composed out of nothing and the whole would be nothing 
but an [illusory] appearance. Similarly if it is made out of points, 
it will not be a quantity. For when they were in contact and there 
was one magnitude and they were together, they did not increase 
the magnitude of the whole; for when it was divided into two 
or more, the whole was no larger or smaller than formerly. So 
if they are all put together, they will not make a magnitude.? 


I have inserted some words in the translation to make the line of 
reasoning clearer. 


Aristotle states two alternatives (a third possibility is dealt with 
later): either the products of this division must be points, or they 
must be nothing at all. In either case, such units cannot be the com- 
ponents of a magnitude. Zeno argued from “something having no 
size does not contribute to the size of the whole” to “something 
having no size is nothing.” Aristotle’s text distinguishes two cases: 
certainly a collection of “nothings” cannot be anything but an 
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illusion, but also a collection of points (i.e. things—not “nothings” 
—having no magnitude) cannot be a magnitude. There is a close 
similarity between Zeno’s argument and the second of these two 
given by Aristotle. The latter argues that if a given line is divided 
in two the sum of its two parts remains the same as the length of 
the original whole; yet there are now two points, at the inner end 
of each of the two half-lines, where formerly there was only one; 
hence the extra point made no difference to the length—and so any 
number of points will make no difference to length. The distinc- 
tion between “nothings” and points may be Aristotle’s work; but 
because of its likeness to Zeno’s argument we may confidently 
attribute to Democritus at least an argument that units having no 
magnitude cannot add up to a magnitude, and hence that no mag- 
nitude can be reduced to such units by division. . 

The argument reported by Aristotle then considers a third possi- 
bility: that the results of the division may be of no size, but the 
magnitude somehow disappears in the process of division, like saw- 
dust. But if the sawdust is corporeal, then the problem of its divisi- 
bility arises, and we are faced with exactly the same dilemma as 
before. If it is not a body, but some kind of form or quality, then 
we are faced with the absurdity of a magnitude’s being composed 
of elements without. magnitude. After some further variations, 
which seem likely to be Aristotle’s own,'? the conclusion is stated: 
"there must be indivisible bodies and magnitudes.” 


a 


So FAR in this chapter I have concentrated on establishing the 
conclusion that in Aristotle’s view the theory of indivisible magni- 
tudes was advanced by Leucippus and Democritus as an answer to 
certain Eleatic arguments, including Zeno's Argument A. The next 
step is to consider what kind of a theory would be needed to answer 
these arguments. Having done this we may look for further evidence 
that will either refute or confirm the hypothesis that they held a 
theory of this kind. 

The first part of the program should present no difficulty. 
Nobody, so far as I know, has argued that the Eleatics were trying 
to defend a One Being that was only physically unsplittable. Their 
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arguments against the divisibility of what exists were aimed at all 


kinds of divisibility. I have mentioned above (chapter 4) that Par- 
menides fr. 4 is about theoretical divisibility. Melissus believed in a 
Being that was incorporeal and indivisible—and this must be theo- 
retical indivisibility. Zeno's arguments have usually been taken as 
bearing on mathematical problems of divisibility; it may not indeed 
be the case that bis attack was specifically directed against mathe- 
matical concepts, but it would be too much of a volte-face to say 
that the theoretical, as opposed to practical, divisibility of what exists 
was excluded from his target. 

If this is so, a physically unsplittable atom which is still theo- 
retically divisible will not meet the Eleatic arguments at all. Most 
English scholars have taken it almost for granted that Leucippus and 
Democritus were physical atomists only, perhaps following Sir 
Thomas Heath’s question-begging dictum! that Democritus was 
“too good a mathematician” to believe in indivisible geometrical 
magnitudes. Thus Burnet remarked: “ We must observe that the 
atom is not mathematically indivisible, for it has magnitude.” 
G. S. Kirk repeats this:!5 “They [sc. the atoms] were indivisible in 
fact, though not (since they had extension in space) in thought.” 
But this will not do. A theoretically divisible atom would certain] 
not answer the argument from Dichotomy—whichever of Zeno’s 


arguments Aristotle meant when he used the phrase. Argument A 


would show that an atom theoretically divisible to infinity 
must be infinite in magnitude; and the first of Zeno’s "argu- 
ments about motion" would show that such an atom could never 
be traversed—that is, if one starts imagining it, one can never 
imagine the whole of it. 

There is an a priori likelihood, then, that Leucippus and Demo- 
critus were more than physical atomists. We must now see whether 
this hypothesis will stand up to such tests as we can devise for it. 


ae 


First, we can ask whether the Atomists’ argument, as reported 
by Aristotle, tends to prove the existence of physically unsplittable 
bodies, or of theoretically indivisible ones; and this can perhaps be 
answered by studying Aristotle’s criticism of the argument. 
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Having gone through the steps of the argument and stated its 
conclusion, “it follows that there are indivisible bodies and magni- 
tudes,” 16 Aristotle continues: 


However, those who assert this are involved in just as many 
impossibilities; these have been examined elsewhere! 


The reference, as Philoponus saw, is to De Caelo T' and Physics Z 
(Philoponus also mentions De Lineis Insecabilibus, “which some 
attribute to Theophrastus"). 

In De Caelo T 4, Aristotle lists a number of objections to the 
theory of Leucippus and Democritus, including the following: 


Moreover, they must be in conflict with mathematics when they 
say there are indivisible bodies, and rule out many common 
opinions and sensible phenomena, which have already been dis- 
cussed in the works on Time and Motion.£ 


This passage also refers to the Physics, then, for Aristotle habitually 
calls the later books of the Physics "the books on Motion." But 
before turning to what he says there, we must comment on this 
sentence of the De Caelo. When Aristotle says that the Democritean 
theory of indivisible magnitudes is in conflict with mathematics, can 
he mean anything other than theoretically indivisible magnitudes? 
How could physical atoms be in conflict with mathematics? We 
can see more clearly what Aristotle had in mind from something he 
says earlier in the same work, to illustrate the point that a small 
divergence from truth early in an argument is enormously multi- 
plied as one proceeds: 


For example, suppose one were to say that there is a smallest 
magnitude: by introducing this “smallest” one upsets the greatest 
features of mathematics.h 


The conflict consists in the fact that the hypothesis of indivisible 
magnitudes denies one of the principles of mathematics, and so 


I od pi Gd xoi rabra Üeuévows ody Frrov cupPaiver ddtvara: Eoxemrar 86 
rept adrav ev érépors. (Ibid. 316 b 16-18.) © , . 

€ cpós $è rovras avdyKn payeobar rais wabquariKais emoripas Grona 
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Ta péyiora et rv pabnparixay. (Ibid. A 5, 271 b 9-11.) 
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destroys the structure built on these principles. Simplicius, com- 
menting on these two passages, fills in the detail: the Atomists’ 
assumption means the denial of the principle that any given line 


may be divided into two. And this interpretation is confirmed by 
a scholium on Euclid Book 10: 


That there is no smallest magnitude, as the Democriteans say, is 
proved also by this theorem, that it is possible to obtain a magni- 
tude smaller than any given iere dr | 


One more passage in the De Caelo is worth some attention. In 


I" 7, Aristotle groups together some criticisms of Empedocles, 


Democritus, and the Platonists on the subject of the transformation ` 


of the simple bodies (earth, air, fire, and water) into each other. At 
the relevant point, where he speaks of “indivisible bodies,” it is 
chiefly Plato that he has in mind, since he argues against the theory 
that the simple bodies are reducible to planes; but then he generalizes 
his comment so as to combat any theory which distinguishes its 


simple bodies by shape: 


They are compelled to deny that every body is divisible, and so 
to be in conflict with the most exact sciences. For the mathe- 
! nes sciences take even the intelligible to be divisible, whereas 
these philosophers do not even allow that every sensible body is 
divisible, in their anxiety to save their theory. For all those who 
allot a shape to each of the elements and distinguish their natures 
by shapes are compelled to say that they are indivisible, since 
when a pyramid or a sphere is divided in some way the remainder 
is not a sphere or pyramid. So either the part of fire will not be 
fire, and there will be something prior to the element (since every- 
thing is either an element or a product of elements), or not every 
body is divisible.i 
à i ore ouK ied eAdytoror péyeBos, cis of Anuoxptreol dacw, xal Sià rovrov ob 
Ewpnuaros detxvurat, ef ye mavrós toi ékkewuiévov pueyéÜü è v È 
AaBeiv. (DK 68 A 48a.) s a ER eee 
j dváyrn p may oua Aéyew Buuperóv, Gd pdyeodar rais axpiBeordrats 
enieripsie: al pev yap Kai TÒ vegróv Aapuflávovot Siaiperdy, af pabnuarucal, of Bé 
ovde Tò aioĝyròv &av ovyywpoðor bua rò Botrcobar odlew riv ónóÜcow. dvaynn 
yap ócor oxfipa motobaw ékdorov rv ataryeiwy Kal oír SiopiLover ras ovoias 
avrav, ddiaipera mory aura: Tjs yàp mupapiðos } ris odaípas Statpebeions mws 
ov oras Tò Aeumépevoy o$aípa ij rupapis. dore Å Tò rod mvpós uépos où qp, 
AX foras Tt apórepov ToU arotxeiou, dd rò máv elvat Ñ ororxeiov Ñ èk orotyelwy: 
3] ovx anav opa. Owuperóv. (De Caelo I, 306 a 26-b 2.) 
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There is one point here which should alert us at once to a difference 
between Aristotle's outlook and ours. He alters what seems to us 
the natural emphasis. His opponents, he says, do not even allow every 
sensible body to be divisible—as if the indivisibility of a sensible 
body were more incredible than that of a conceptual magnitude. We 
may contrast this Aristotelian viewpoint with that of Sir Thomas 
Heath, for example, who found it incredible that Democritus should 
believe in an indivisible mathematical magnitude, but saw no diffi- 
culty in the concept of a physical atom. Aristotle believed that every 
physical body was potentially divisible everywhere in éxactly the 
same way as every mathematical body: matter, or the substratum 


of physical bodies, was continuous, and so all the laws of the mathe- 


matical continuum could be applied to it. It will be important to 
bear this in mind when we come back to the criticism of the 
Atomists’ argument in De Generatione et Corruptione A 2.1? 

It is the Physics to which Aristotle refers, as we have seen, for 
a full discussion of the problem of “indivisible magnitudes.” He 
referred to this book in connection with Leucippus and Democritus: 
the question before us is whether the discussion in the Physics con- 
cerns physically unsplittable atoms or theoretically indivisible mag- 
nitudes. Fortunately there is no need to take long about answering 


visible magnitudes. There cannot be anything continuous, he says,!? 
made of indivisibles, e.g., a line made of points. The reason is that 
things are continuous if and only if “their extremities are one,” and 
an indivisible has no extremities. It is clear at once that this has 
nothing to do with physical atoms; for unless the object is theo- 
retically indivisible there is no reason why it should not have 
extremities. 

But thisargument is the basis of the whole discussion in Physics Z. 
Aristotle begins chapter 2 with a summary: “ since every magnitude 
is divisible into magnitudes (for we have shown that nothing con- 
tinuous can be made of indivisibles, and all magnitude is continuous) 
.. 4" and proceeds to make some points about motion and change. 
(We shall examine some of his arguments in ch. 8.) He argues, for 
instance, that a "partless body" (i.e. an indivisible body) cannot 
move or change at all.1? This is the kind of objection that is meant 
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in the De Caelo 303 a 20 (p. 87 above), where Aristotle says that 
those who believe in indivisible bodies “have to rule out many 
sensible phenomena.” 


To sum up the argument of the last few pages, then: Aristotle 
begins his criticism of the “indivisible magnitudes” of Democritus, 
in De Generatione et Corruptione, by saying that the resultant im- 
possibilities have been examined elsewhere. We have seen reason to 
believe that the reference must be to the De Caelo and Physics. In 
these two works, the “indivisible magnitudes” discussed are theo- 
retically indivisible magnitudes, not merely physical atoms, and the 
alleged. impossibilities result from this. It is perhaps worth saying 
at this point that the traditional Democritus, “too good a mathe- 
matician to believe in indivisible magnitudes,” should have agreed 
with every word of Aristotle’s criticisms of him. 


& 


I RETURN now to De Generatione et Corruptione A 2: 


We must try to solve these problems; so we must restate the case 


from the beginning: 

That every sensible body should be divisible at any point and 
be indivisible is nothing out of the way—it will be the former in 
potentiality, the latter in actuality. But that it should be divisible 
everywhere simultaneously in potentiality would seem to be im- 
possible. For if it were possible, it would happen; . . . so there will 
be nothing left, and the body will have been destroyed into what 
is not body, and would come into being either out of points or 
out of nothing at ali. And how is this possible? 


This is a tricky passage. The difficulty is to know which clauses 
belong to Aristotle’s stage directions, so to speak, and which to his 
formulation of the Atomists’ argument.2° The opening sentence of 
the second paragrzph, I think, is introductory. Aristotle wishes to 


* GANG raĉra «etpcréov New, Stò addy ef apyis thy daopiav Aeréov. 
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ruptione A 2, 3£6 b 18-27.) i 
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. point out that the problem cannot be solved simply by introducing 

potentiality and actuality; so he begins by showing how far these 
concepts can go. “Divisible everywhere" and “indivisible” need 
not be incompatible predicates, if the former belongs potentially, 
the latter actually. So far as that goes, Democritus might agree with 
Aristotle. The trouble is that “divisible everywhere" seems an im- 
possible predicate even in a potential sense—that is the first proposi- 
tion in Aristotle's formulation of the Atomist argument. "For if 
. it were possible, it would happen,” and then the result would be 
exactly what Aristotle described in his first statement of the argu- 
ment (text e, p. 84). 


But it is clear that it is divided into separate magnitudes, and 
always into smaller ones, and into pieces which are distinct and 
separated. But when one divides step by step, neither would the 
process of breaking the thing up be infinite, nor could it be 
divided simultaneously at every point (since that is impossible); 
it would only go so far and no further. Hence there must be 
indivisible magnitudes in it, which cannot be seen—especially if 
generation and destruction take place through association and 
dissociation respectively. 

This then is the argument which seems to prove the existence 
of indivisible magnitudes.! 

When an extended body is actually divided, it is divided into 
smaller parts which are in actual existence, separate from each other. 
But actual division like this cannot be continued infinitely, nor can 
the thing be actually divided simultaneously at every point in it. So 
far as I can see, Aristotle would accept the argument up to this 
point—even the statement that the process of division cannot be 
continued infinitely. For this statement seems to mean only that 
"division to infinity” cannot take place in actuality. Aristotle 
would agree to this, but he goes on to point out that the impos- 
sibility of infinite division in this sense does not entail indivisible 
magnitudes. 
| GMa pip Ste ye Seapetrar cis yæpiorà wai det eig Adrrw peyéÓn koi eis 
dréyovra koi Kexwptopeva, davepóv. ore ù karà uépos Duupobvr. etg àv &meipos 
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Having thus restated the argument, Aristotle proceeds with the 
refutation: 


Let us now explain that this argument contains a fallacy, and 
where the fallacy is. Since point is not next to point, there is a 
sense in which the predicate “divisible everywhere” belongs to 
magnitudes and a sense in which it does not. When this is asserted 
[sc. that magnitudes are divisible everywhere], it seems that there 
is a point anywhere and everywhere, so that the magnitude must 
have been divided up into nothing—since there is a point every- 
where, and so it will be made either of points or of contacts. Yet 
there is a sense in which there is a point everywhere, in that there 
is one point anywhere, and all of them are there if you take them 
one by one. But there is not more than one (since they are not 
consecutive to each other), and so they are not everywhere." 


The refutation of the Atomists' argument depends on Aristotle's 
analysis of the concepts of "point," “next to," "contact," etc., 
which he offers in full in Physics E 3. It is impossible to divide a 
magnitude "at every point," because points are not next to each 
other; between any two points there is a magnitude. But this does 


not entail that there are indivisible magnitudes; every magnitude 


has points on it, at which it may be divided. - 

It must be conceded that the whole of this discussion is about 
sensible magnitudes. Does that entail that it is about physical atoms? 
I. Hammer-Jensen, who was the first modern scholar, I think, to 


show that this was Aristotle’s report of a genuine argument of the 


Atomists, thought it referred only to physical divisibility. “Als 
Einleitung wird stark betont, dass hier, wo es sich um Teilung von 
Kórpern (nicht von mathematischen Gróssen) handelt, von einer 
abstrakten Möglichkeit keine Rede ist, sondern von einer Móglich- 
keit, die jeden beliebigen Augenblick als sinnliche Wirklichkeit 
hervortreten kann; daher wird man auch daran erinnert, dass unend- 
lich mehr ist als zehntausendmal zehntausend.”’?! 

Is this true? Certainly Aristotle does mention "ten thousand 

m Gr, 86 AavPaver waparoyelopevos, xai Ñ AavOdver, éywpev. émel yap ovK €ori 
OTLyph orvyuijs exouevn, Tó mávry elvat Guuperóv čori pev ws Uadpyet rois eyéDeow, 
gore 8 ais od. oxe? 8, órav roro rebi, Kal Ómpobv Kal mávrg oriypiy elvai, dor’ 
avayxatov elvai drapeffvar rò uéyeÜos eis pndév—ndvrn yap elvat oTiypýv,. ore 
3 e£ addy 1) êk orvypay elvai. rò 8 Eorw ws bnápyec mávrg, drt pia ómņoðv dort 
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návry. (Ibid. 317 a 1-9.) 
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times ten thousand divisions," but his purpose is not quite what 
Hammer-Jensen takes it to be: 


If p body or magnitude] is divisible everywhere, and this is 
possible, then it-might be simultaneously divided, even if the acts 
of dividing were not simultaneous; and if this happened, nothing 
impossible would result. So in the same way, if [a body] is divisible 
everywhere, whether by [progressive] bisection or in F other 
way, then nothing impossible will have taken place if it is divided. 
For even if it is divided into ten thousand times ten thousand 
divisions, this is nothing impossible, even though I suppose no 
one would actually do it.” 


Aristotle’s purpose here is to point out that the “impossibility” 
which is an essential element in the Atomists’ argument is not merely 
a question of human limitations. If a body is everywhere divisible, - 
then nothing impossible will have happened if it is everywhere 
divided; of course no one is likely to try, but nothing logically 
impossible will have happened. 

Other details of Aristotle’s language in this passage, like this one, 
leave it doubtful whether he is considering the physical or theoretical 
division of physical bodies. The only way in which we can make 
any progress is by taking the whole passage—the statement and 
restatement of the argument, and Aristotle’s solution of the diffi- 
culty—and try to read it as applying only to atomism in the limited 
sense, physical but not theoretical. This is the traditional Demo- 
critean atomism. The Democritus of tradition understands that his 
physical atoms are theoretically divisible to infinity. He applies the 
Eleatic "argument from dichotomy” to physical divisibility, and 
cannot answer it except by positing indivisible magnitudes. But 
either he does not apply it at all to theoretical divisibility (although 
this was its original application), or else he applies it and solves the 
problem differently—solves it, in fact, in much the same way as 
Aristotle does. Aristotle, on this hypothesis, takes Democritus’ 
argument for physical atomism, applies to it his own theory of 

n e yap mavry Owiperóv, kal rotro Ovvaróv, xdv dua ely robro Ompnuévov, 
kai ei p) dpa Sinpytra «av ef Tobro yévovro, oU0«v. dv ely advvarov. oUkobv xal 
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continuity, and thus shows that the argument is not cogent; and he 
does so without ever mentioning that Democritus too did not think 
the argument cogent at the theoretical level. He does so, in fact, 
without apparently being conscious that any distinction is necessary 
or possible. ! | 

There are too many paradoxes here. It seems much simpler to 
believe that neither Democritus nor Aristotle made any distinction 
between physical and theoretical divisibility. Justas Aristotle thought 
his own theory of continuity held good at the physical level as well 
as the theoretical level, so Democritus thought of his indivisible 
magnitudes as being theoretically as well as physically indivisible.22 


de 


So much for the evidence of Aristotle. I turn now to other sources. 
The hypothesis that Democritus believed in theoretically indivisible 
magnitudes is confirmed by Simplicius: 


Leucippus and Democritus think that the cause of the indivisi- 
bility of the primary bodies is not merely their imperviousness 
(apatheia) but also their smallness and partlessness; Epicurus, later, 


does not think they are partless, but says they are atomic because 
of their imperviousness.9 


In another context, Simplicius again refers to “the school of 
Leucippus and Democritus, who say that the atoms, atomic because 
of their smallness and hardness, are clements.”23 

A pause must be made here to refute a heresy. Cyril Bailey 
writes: “It is certain that the Leucippean argument from size is 
nowhere attributed to Democritus and indeed cannot have been 
used by him.” This is an unaccountable mistake, since this argument 
plainly is attributed to Democritus, at least twice, in these passages 
of Simplicius; and unfortunately it is an influential one.25 Bailey 
built quite an edifice of theory on this alleged difference between 
Leucippus and Democritus. 

Three pieces of evidence for the difference may be considered. 
First, Bailey quotes a statement of Galen? which distinguishes the 
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cius Physics 925-13f£. — DK 67 A 13.) 
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Epicureans, who believed the atoms to be unbreakable because 
of their hardness, from “the school of Leucippus," who believed 
them to be unbreakable because of their smallness. But in the con- 


text of course Galen would include Democritus in “the school of 


Leucippus." 

Secondly, Simplicius himself contradicts the statements I have 
quoted above. Commenting on Aristotle's use of the word “‘indi- 
visible," he distinguishes three senses of "undivided. 77 There is 
(a) that which is divisible but not yet divided, like any continuous 
quantity ; (b) the absolutely indivisible, because it has no parts, like 
a point or monad; (c) that which has parts and magnitude, but is 
impervious through hardness and compactness, like Democritus’ 
atoms. But it is clear, I think, that Simplicius is assuming here that 
magnitude entails “having parts," as it did to all good Aristotelians. 
His hasty reference here should not be preferred to what he says 
when he explicitly distinguishes two different positions held by the 
Atomists. 

Thirdly, there is the undeniable fact that Democritus certainly 
said his atoms had magnitude, and there are texts which suggest 
that some atoms had quite considerable magnitude. For there is a 
report, of rather doubtful authority, that distinguishes between 
Epicurus, who held that “all the atoms are very small and therefore 
imperceptible," and Democritus, who said that some atoms are very 
large.2® Could Democritus have suggested that atoms are indivisible 
because of their smallness, and yet that some of them are "very 
large"? Could he in fact have held (as he undoubtedly did) that 
atoms differed from each other in size, and claimed also that they 
had no distinguishable parts? 

From this point on we may forget Bailey's erroneous distinction 
between Leucippus and Democritus, and treat the matter more 
generally. What could be the reasoning behind the assertion that 
smallness is a cause of indivisibility? Simplicius ties smallness to 
partlessness, and if the Atomists were answering the Eleatics, this 
must be correct. The most likely line of argument, then, is the one 
used by Epicurus, which has been studied in chapter 1—that i5, from 
the analogy with perception. There is a minimum perceptible quan- 
tity within which no parts can be distinguished by a perceiver. The 
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mind's eye, as it were, functions as a microscope: it can distinguish 
much smaller parts than the senses can, but there is still a lower limit 
beyond which it cannot make any distinctions. I can find no proof 
that this was the reasoning of Leucippus and Democritus, but I think 
it 1s suggested by fragment rr of Democritus. There he distinguishes 
between "genuine knowledge" and "darkling knowledge.” The 
it is virtually certain that it 
says that the former, which is a produc of the mind, takes over 
when the latter, which is sense percep 
smaller detail nor hear nor taste," 


have drawna general analogy between sense perception and thought, 
and since the concept of something too small to be seen was cer- 
tainly familiar to him, it seems quite likely that he might have used 


the idea of something so small that no parts can be distinguished 
even by the mind. 


. [T1 n D 
tion, can no longer see into 
etc.?? Since Democritus seems to 


But what are we to say about the “very large" atoms attributed 
to Democritus? The evidence for the attribution is not very good 
and it may be that it can be explained away. Epicurus? disputed 
Democritus' assertion that the shapes of atoms are infinitely varied 
on the ground that this would mean that some of them were M 
finitely large. It is very likely that later writers, contrasting Epicurus 
with Democritus, would carelessly write as though Democritus 
himself had spoken of infinitely large atoms. It seems to me that 
this would explain the testimony of Dionysius, quoted above, and 
also the single, unrelated mention of “world-sized” atoms by 
Aëtius. Diogenes Laertius’ statement that “the atoms are infinite 
in size and number"? seems too careless to be worth anything. On 


the other hand we have some reliable evidence from Aristotle’s 
lost work On Democritus, quoted by Simplicius: | 


Democritus thinks of his substances [i.e. the atoms] as being so 


small that they escape our senses; they have all E 
figures and differences of magnitu dee: e all sort of shapes and 


This makes much better sense, as well 


; as having much better 
authority.33 
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The probability is, then, that Democritus’ atoms were supposed to 
be so small that distinctions could not be made inside them. Yet they 
had some magnitude, and many variations in shape and size. There 
seems to be an inescapable contradiction here. If we take together a 
smaller atom and a larger one, we can always distinguish in the 
larger one that part which is covered by the smaller and that which 


_ isnot. Even within the limits of a single atom, supposing it to be of 


a complex shape (say hook-shaped), we can always distinguish one 
part of the shape from another (say the hook from the shaft). 
S. Luria, in his learned and pioneering paper, accepted the evidence 
of Aristotle as proving that Democritus’ theory included the idea of 
theoretically indivisible units: but he was so daunted by the thought 
of the magnitude of the atoms that he decided Democritus’ theory 
was the same as Epicurus’; that is, that atoms are physically unsplit- 
table, but divisible theoretically into smaller, absolutely indivisible 


` parts. Against Luria, Jürgen Mau correctly insists on the evidence of 


Aristotle. Aristotle shows no signs whatever of distinguishing be- 
tween two kinds of indivisible units in Democritean theory. To my 
mind this is nearly conclusive: but there is one piece of evidence 
which may be added to strengthen Mau’s case. It is in fact used by 
Luria to support his thesis, but I think it can be turned against him. 

In the De Caelo** Aristotle mentions that Leucippus and Demo- 
critus “did not define clearly what shape each of the elem-n:s had, 
except that they allotted the sphere to fire.” Later he adds a remark- 
able criticism: 


Even according to their own assumptions, the elements would 
not seem to be infinite, if the bodies differ in shape and all shapes 
are composed of pyramids, straight-edged ones of straight-edged 
pyramids, and the sphere out of eight pieces. For there must be 
certain archai of the shapes. So if they (sc. the archai) are one or 
two or some larger number, the imple bodies also must come to 
the same number. 
At first sight this seems to tell in favor of Luria's position: 
Aristotle does indeed say "according to their own assumptions" 
a ér, odd xarà rjv Tovrav únóàņjiv Oófewv dv dmewa. yiyvecOar rà crotxeia, 
Eimep Ta prev ocpara Seadépet oyýuac, rà 86 oyýparta mrávra obyxerros ék mvpapitow, 
zà pev eùbúóypappa è ebbvypdppuwr, 7j Sè odaipa è rro popiwy. avdyxn yap 
eivai twas apxyas rÀv oxnudtww. dore etre pia etre do eire nàelovs, Kai rà ámAá 
sópara tooabra čorar TÒ wABBos. (De Caelo T 4, 303 a 29-b 3.) 
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and continues “if... all shapes are composed of pyramids,” etc, 
I feel convinced, however, that this appearance is misleading The 
Atomists’ assumptions are that material substances differ in qualit 
because of the differences in the shapes of their component ee 
and that such differences are innumerable. The second clause (“if 


all shapes are composed of pyramids,” etc.) is not one of their 
assumptions; Aristotle gives this away by adding as a piece of justi- 
fication "there must be certain archai of the shapes,” not “ther said 
these were the archai.” Simplicius confirms this in his a a 
if the Atomists said the atoms are infinite because they differ in sha d 
and shapes are infinite, then, “ if some argument shows that the rud 
shapes are finite,” then the elements will be finite too.35 EA 
himself, in the next chapter, reveals that the reduction of all shapes 
to elementary pyramids is a widespread assumption; for there he 
attributes it to some thinkers (Simplicius in his note says they were 
Pythagoreans) who believed that fire is characterized by a pyra- 
midal shape.36 The Atomists thought fire atoms were spherical : 

I think, therefore, that this part of Luria's case can be ted 
against him. If Aristotle applied someone else's idea, that all shapes 
arc composed of elementary pyramids, to the Atomists' doctrine 
"with hostile intent, it must follow that the Atomists themselves had 
no idea that their atoms were not of elementary, irreducible shape 
or at any rate that Aristotle did not know of such an idea of theirs. 
For he could have used their own theory against : 


them much more 
effectively.. 


The most direct piece of evidence Luria can quote is from Alex- 
ander’s commentary on Metaphysics A. Aristotle observes that 
Leucippus and Democritus neglected to say anything about the 
origin of motion.37 Alexander says that they explained how atoms 
moved by collision, but not how they moved naturally: 


For they do not even explain how atoms get their weight. They 
say that the partless units which are conceptually present in the 
atoms and which are parts of them are without weight; and how 
could weight come about through the association of weightless 
units?" 
r ovde yap Tò móbey ý Bapórgs év rais árópow Aéyovov. tà yàp pepi ra 
emtvoovpeva Tais diropous kal pépy vra aùrôrv dfapí dacw elvat. ex 8c dfapáv 
ovykeuiévav mids dy Bápos yévyrat; (Alexander Metaphysics 36.2 $-27.) 
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This says explicitly that Democritean atoms had parts which were 
themselves partless; in fact it identifies Democritean and Epicurean 
atoms. That is probably the explanation, though it is hard to prove 
it—and I am not sure that what Alexander reports is true even of 
Epicurean atoms. We have to strike a balance between conflicting 
evidence: against this statement of Alexander’s we must set the 
contradictory statements of Simplicius (see pp. 94-95), and the 
(to my mind) overwhelming consideration that Aristotle does not 
distinguish between “artless units” and atoms. Theophrastus evi- 
dently knew nothing of the doctrine reported by Alexander; for he 
could hardly have failed to mention it in his account of the weight 
of Democritean atoms, which we possess.3® Alexander’s seems to be a 
unique testimony. The only possible conclusion is that it is mistaken.3° 

Luria quotes the text of Simplicius which we have examined on 
p. 94 (text o), where it is said that Leucippus and Democritus 
gave two causes of the indivisibility of atoms—their imperviousness 


(apatheia) and their partlessness. Simplicius failed to understand, Luria _ 


maintains, that these causes apply to two different kinds of atom. This 
will hardly carry conviction—particularly as the Epicurean theory 
is contrasted explicitly with the Democritean in the same sentence. 
However, it might be as well to pursue the question: Why did 
Democritus stress the hardness and imperviousness of the atoms, and 
the fact that they contained no void, as causes of their indivisibility? 
He certainly did so; yet to meet the Eleatics’ arguments it was a 
partless unit that was required, rather than a hard one. The answer 
can be found, I think, in the first passage of De Generatione et Cor- 
ruptione quoted at the beginning of this chapter. The Eleatics, says 
Aristotle, objected to the pluralists that if the universe is divisible in 
one place and not in another, this seems like a piece of fiction. Why 
should it be so? We have the Atomists’ answer in the hardness of 
the atoms. What is, they said, is indivisible (as the Eleatics claimed): 
each atom is absolutely solid, packed with being and nothing else. 
There is no void, or not-being, in an atom; hence nothing can pene- 
trate it, so'as to divide it.*? The universe as a whole is divisible, how- 
ever, in the sense that there is a plurality of existents separated by 
void. 
ab 
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ALL the evidence I have produced so far has been in second-hand 
reports, Clearly some attempt must be made to clinch the argument 
by means of the original fragments of Democritus. But they are 
unfortunately quite inconclusive. Only one of them, so far as I can 
see, says anything to the point at all; that is the fragment which 
discusses the problem of slicing a cone in a plane parallel to the base. 


It is quoted by Plutarch, who was interested in Chrysippus’ answer. 


to the problem and did not think Democritus’ solution was worth 
mentioning (supposing that he knew it in the first place). 


If a cone is cut along a plane parallel to its base, what must we 
think of the surfaces of the two segments—that they are equal or 
unequal? If they are unequal, they will make the cone uneven, 
with many step-like indentations and roughnesses: if they are 
equal, then the segments will be equal, and the cone will turn out 


to have the same properties as a cylinder, being composed of 
equal and not of unequal circles—which is quite absurd.” 


The cone-fragment has sometimes been taken for proof that 
Democritus did not believe in indivisible magnitudes, but I do not 
see that it proves this at all. It could well be that he adopted the first 
of his alternatives: the two faces are unequal, and the cone does 
taper not smoothly but in steps. His theory of knowledge can per- 
fectly well account for this: for “darkling knowledge" the cone is 
smooth, but for "genuine knowledge," which knows that if the 
cone is anything at all it must be made of indivisible magnitudes, 
it 1s stepped. 

The only other direct evidence about Democritus on this subject 
is furnished by the titles of some of his books.*! These show at least 
that he interested himself in geometry, and particularly in the prob- 
lems of irrational proportions and others which involve the concept 
of a limit. But, as with the cone problem, the fact that he discussed 
the problem does not tell us how he attempted to solve it. We know 
that attempts were made in antiquity to handle the problems of 

S el küvos Téuvevro mapa rv Bdow émnéd@, Tí xph Siavociobar tas râv 
TunudTwv émaveías, loas ij åvloovs yvyvouévas; noot Bev yàp odcat rÓv kdvov 
dveiparov zapé£ovot sroMiás ásoyapá£eis Aaufávovra Badpoedeis kal rpayórqras, 
tow 0" otov ica rupara oras kal davetrat rò roô KuAwSpov TremovÜns ó KaVOS, 


EÉ lowv ovyxeipevos «al ob dvicwy KÜkAcv, óep éoriv dromdéraroyv. (Plutarch De 
Communibus Notitiis 1079 E DK 68 B 1 $5.) 
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irrationals by using approximations which could be. made as near 
as you please.*? If Democritus regarded geometry as the science of 
measuring bodies, then all his geometry could well have been 
adapted to an atomistic view of the composition of bodies; and there 
seems to. be no evidence that he did not adapt it in this way. It is 
worth observing that in the title of his book On Irrational Lines and 
Solids (mepi dAdywv ypappav kai vaordy) there is a startling juxta- 
position of mathematics and physics: "vaorós" is Democritus’ own 
word for "solid," in the sense in which a physical atom is solid. 

The balance of the evidence, then, supports the view that Leucip- 
pus and Democritus were more than physical atomists. They be- 
lieved their atoms to be theoretically as well as physically indivisible. 
There is no evidence, so far as I have noticed, that they also regarded 
space as composed of indivisible minima. I think this was an innova- 
tion by Epicurus.*? 


Nores TO CHAPTER 6 


1. An alternative reading "'jrrep éoriw," suggested by Joachim, would mean “ begin- 
ning at the natural starting point, viz. that it is." This would be a reference to the 
Eleatic doctrine reported in the next sentence. This is ingenious, but seems to me 
implausible. What Aristotle means by “the starting point given by nature" is 
not, I think, Eleatic monism, but the observed facts of change, motion, and 
plurality (cf. 325 a 25, below). 

2. See Kirk and Stokes (1960). Melissus B 7, $7. 

3. Burnet (1930), p. 334. 

4. Y have the support of Sir David Ross on this point: see his edition of Physics, 

. 480. 

5. i is sometimes said that Zeno’s arguments proved infinite divisibility. If so, then 
they could not be blocked merely by asserting finite divisibility; it would have 
been necessary to refute his proof first. But since his whole aim was to prove that 
" what exists” is indivisible, he can hardly have claimed to prove that it is infinitely 
divisible. 

6. 316 b 33; cf. 315 b 6. 

7. Cherniss (1935), p. 113. 

8. In De Generatione et Corruptione, ad loc. 

9. Mau (1954), pp. 25-26. à 

10. The potential optative is probably to be explained by connecting it with the 
adjectives. Aristotle is qualifying his assertion that Democritus' arguments were 
“proper, physical ones." 

11. Luria (1933), pp. 130. 
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12. Note the use of Bwápe: in 316 b 12. 

13. Heath (1921), 1, 181. 

14. Burnet (1930), p- 336. 

I$. Kirk and Raven (1957), p. 408. - 

16. 316 b 15 dváyien elvar odpora addtaipera kal peyebn. It hardly needs pointing 
out that in Aristotle’s usage “odpara sat peyé” does not necessarily mean two 
sets of objects, (a) physical solids, and tb) mathematical magnitudes, 

17. Professor Vlastos kindly drew my attention to this passage of De Caelo Tina 
letter. He observed that the phrase * uáyeofla, rais axpBeordrais emoripats” 
is used here, and explained by Simplicius, to mean something like “holding a 
physical doctrine which is out of step with a mathematical doctrine," not “hold- 
ing a mathematical doctrine which is inconsistent with mathematical principles.” 
_ Up toa point I can agree with this. But I do not think it carries any damaging 
implications for my argument about De Caelo 303 a 20, on p. 87. Aristotle seems 
to have believed that the infinite divisibility of the geometrical continuum entails 
the infinite divisibility of matter. Hence he was abl 


the infinite divis € to regard any denial of the 
infinite divisibility of matter as being contrary to mathematical Principles (not 
merely “out of step with” them). 


It must be admitted that this consideration weakens the force of Aristotle’ s 
evidence about Democritus. For it might be held that it was only Aristotle’s own 
conviction that mathematical and physical divisibility must march in step which 
enabled him to accuse Democritus of being in conflict with mathematics. How- 
ever, I should argue. against this (1) that in any case the indivisible uer 
required to meet the Eleatic arguments are still indivisible in the stronger sense; 
(2) that Aristotle must have been guilty of more than ordinary disingenuousness 
or ignorance if he had failed to mention or notice a distinction in Democritus’ 
work between physical and conceptual divisibility; and (3) that there is no good 


reason for thinking that Democritus was clearer on the subject of this distinction 
than Aristotle was. 

I8. 231 a 24. 

19. Physics Z 10, 240 b 8f. 

20. Verdenius and Waszink (1946) argue that the passage has been interpolated b 
“a zealous but not very intelligent Aristotelian.” They would bracket b 20 me 
adaiperov, b 21 rò pèv yàp durdpet, rÒ 8” evrereyela dndpter, b 22 Suvdper aaa 

b 23-5 ovx dare... Sriody onpeiov. They may be right; I admit that ] can inake 

nothing of the last of these, even on Joachim's hypothesis that it was originally a 


marginal note. I have omitted it from my translation, but I have thought it best 
to try to make sense of the rest. 


21. Hammer-Jensen (1910), p. 104. 
22. I am tempted to quote an additional piece of Aristotelian evidence, De Anima 
À 4, 409 a 10-16. Here Aristotle appears to draw a parallel between Xenocrates' 
. theory that soul is a number, and therefore (according to Aristotle) made of 
monads, and Democritus’ theory that soul is composed of “little corpuscles,” 
This parallel might well suggest that Aristotle thought of Democritean "- 
atoms as being partless; like monads. But unfortunately I do not fully understand 


Aristotle’s argument here: “a very difficult passage,’ as Ross observes in his 
commentary. 
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Somewhat similar is Metaphysics M 8, 1084 b 26. Here again Aristotle seems 
to compare the Atomists (érepot rwes, but the identification is fairly sure), who 
composed things out of “the minimum” (rò éddyorov), with the Pythagoreans 
who used “the one” or “the monad” in this way. See Cherniss (1944), p. 130. 

23. Simplicius De Caelo 609.17. 

24. Bailey (1928), p. 126. 

25. See Mau (1954), pp. 19-20; Kirk and Raven (1957), p. 408, n. 1. 

26. De Elementis secundum Hippocratem 1, 2=DK 68 A 49 (Vol. II, 97, 25). 
27. Simplicius Physics 82.1. 


. 28. Dionysius, reported by Eusebius, DK 68 A 43. 


29. DK 68 B r1. 

30. See Lucretius, 2.481-521 and Epicurus Letter to Herodotus $55. 

31. DK 68 A 47. 

32. DK 68 A 1 (Vol. II, 84.13). 

33. I note Jürgen Mau's ingenious argument (1954, p. 24) that the size of atoms had 
something to. do with the commensurability problem: astronomical calculations, 
having a large common measure, might admit “ world-sized atoms.” But I doubt 
if this ingenuity is necessary. 

34. T 4, 303 a 12. 

35. Simplicius De Caelo 613.12-16. Note the indefinite “dav Seiny ris Aóyos." 

36. T 5, 304 a 10. . 

37. Metaphysics A 4, 985 b 19. 

38. Theophrastus, De Sensibus 61= DK 68 A 135: Bap? £v ody koi kodov TO peyeBer 
Scarpe? Anpcxpiros. el yap Siaxpiber £v Ekaorov Kara aya Stapépei orabuð, 
TÔ peyéher Buadépew. That this or something like it is the true reading is cogently 
argued by John B. McDiarmid (1960). 

39. In rejecting this testimony I can claim the support of Diels and Kranz, Kirk and 
Raven, Burnet, and all those who believe that Democritus was only a physical 
atomist. 

Luria also quotes Themistius De Caelo 186.26, which seems to suggest that 
there is found in the atoms something which admits division conceptually into 
seven (sic) parts. This is a Latin version of a Hebrew version of an Arabic version 
of the Greek; the text is also corrupt. 

He claims also that there is support for his case in Simplicius Physics 82.1, 
De Caelo 648.26 and 649.2 ff. The first of these has been dealt with on p. 95; the 
last two explain Aristotle’s criticism, and are not necessarily derived from Demo- 
critus at all. 

40. C£. the similar argument in Lucretius 1.528-539, and Epicurus Letter to Herodotus 
$41. 

41. DK 68 B 11 1: crept Scadopis ywvins (for this reading, see Heath (1921), I, 178-179) 
Ñ wept favoros KkÜkÀov kai ofaipns. lip nepi dAdywv ypappay kai vaoráv. 

42. See Plato Republic 546 c, and the many commentaries on this passage, along with 
Heath (1921), 1.305 ff. 

43. Guthrie (1965), 503-507, has independently reached the same conclusion about 
the atoms of Democritus. 


103 


ERE 
E 
Pi x 
1 


EPV SEA ET 


EP DNI OTLA CEA TUE 


SNNN PA PERON EIEE EEPE ENE TONE DETENIR TE 


CHAPTER 7 


INDIVISIBLE MAGNITUDES IN 
THE ACADEMY 


We are faced with the conclusion that Democritus believed there 
were minute particles of matter which were not merely unsplittable 
but also theoretically indivisible. Yet they certainly had size and 
shape. How could this be? | 
Perhaps it will help to make this conclusion more plausible if we 
examine some other theories which seem to involve “indivisible 


magnitudes" of a similar type. Aristotle attributed such a theory to 
Plato himself: 


Plato used to attack this whole class [sc. the class of points] as being 
a belief of the geometricians; he used to call the starting point 
(apy7)) of a line (and he used to make this statement often) the 


indivisible lines.2 

This, as Sir David Ross has observed in his most helpful note on 
this sentence, is the only direct attribution of the theory of indivisible 
lines to Plato, though it was frequently assigned to his pupil Xeno- 
crates. Still, it is as explicit as one could wish, and one would need 
powerful reasons for discounting it. It does not matter very much 
for our present purpose whether Plato himself worked with such a 
theory or not; it will be enough to observe that it was current in 
the early Academy. I wish to stress two points: that the theory in 
question is a theory of theoretically indivisible units having exten- 
sion in space, and that it was held by people who were in contact 
with the best mathematicians of the day. 

The second of these points will hardly be disputed: one has only 


to think of Theaetetus and Eudoxus. Theaetetus worked on irra- 


^ TojUr«q èv oðv TO yéver kai Bud TIAd: bs Ó D 5d l 
à Dy epaxero llA&rov ws óvrt yewperpixd Séypate, 


GAN’ exdher ápy)v ypappijs—roiro € wodAdaes èrlber—ràs &rópovs ypappds. (Meta- 
physics A 9, 992 a 20ff-) 
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tional numbers and classified “irrational lines" according to different 
types.*! This is particularly significant, in that, the existence of 
irrational lines raises the problem of divisibility very acutely. 
Eudoxus is believed to have worked out the method of exhaustion 
in geometry, which involves making a series of approximations to 
a limit, and thus seems to demand the infinite divisibility of geo- 
metrical magnitudes. It would seem that any members of the 
Academy who wished to maintain a theory of indivisible magni- 
tudes would not have lacked expert criticism. | 
We must return to the first point, and see what kind of a theory 
it was. This can be done best by looking at the arguments used in 
its support, some of which, fortunately, are preserved at the begin- 
ning of the Peripatetic treatise On Indivisible Lines. (I have no special 
theory about this disappointing work; I imagine it is post-Aristo- 


'telian, and written in opposition to Xenocrates.) 


The five arguments may be summarized as follows: 


(1) If we accept that there is a real difference between the large 
and the small, and if the large admits practically Tem an 
infinite number of divisions, then the small must admit only a 
finite number of divisions. And this applies to all types of quan- 
tity. 

(oy if there is an idea of line, and if the idea is prior to everything 
which shares its name, then the Line-itself must be indivisible; 
for otherwise, since parts are prior to their whole, there would 
be something prior to the Line-itself. 

(3) If bodies are made of elements, and nothing is prior to the 
elements, the elements must be indivisible, since (again) parts are 
prior to their whole. 

(4) Zeno’s argument, that something moving along a line must 
always reach the half-way point first, proves that there are indi- 
bed e ws [This argument has already been discussed above, 
chapter 5. 

(5) [This is an argument which attempts to prove the existence of 
indivisible lines and planes from the mathematicians' own assump- 
tions about commensurability. I have not yet been able to under- 
stand it. The text is corrupt, and I doubt whether either Joachim 
or Schramm has explained it correctly.] 


These five arguments, with the exception of the third, are all 
concerned not with physical but with theoretical divisibility. More- 
* Please sec end of chapter for numbered references. 
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over, it is clear that there is no discrepancy between a theory of 
indivisible lines and a theory of indivisible planes or solids; indeed 
the treatise opens with these words: “Are there indivisible lines, 
and in general is there a partless unit in all quantitative things, as 
some say ?” Indivisible lines are simply the most basic of all the indi- 
visibles. The indivisible line is the unit of measurement in one dimen- 
sion, but it has no extension at all in the other two. The indivisible 
plane is the unit of measurement in two dimensions, and the indi- 
visible solid in three. The ind:visible solid is not divisible into indi- 
visible planes (nor the indivisible plane into indivisible lines) since 
no amount of planes could make up a solid; the plane does not have 
a very small extension in the third dimension; it has none whatever. 

It may be objected that if someone holds a theory of indivisible 
solids, and if this is not merely about physical possibilities but about 
theoretical possibilities, then he cannot believe in the existence of 
indivisible planes or lines. For he is saying that nothing smaller than 
his indivisible solid is conceivable; no distinctions in it are possible. 
But the plane would be one face of his solid, as opposed to the other 
faces. So in speaking about the plane he is transgressing his own law, 
and making distinctions within the indistinguishable. 


The answer to this objection is that the theory states only that 


there is a minimum unit of measurement. The indivisible solid is not 
divisible into solids of smaller dimensions. The plane is not a smaller 
solid, since it is not a solid at all. It has no third dimension. 

We can now see why Plato might have objected to the point 
as being just “a belief of the geometricians." The indivisible solid 
is the unit of cubic measurement, -he indivisible plane the unit of 
square measurement, and the incivisible line the unit of linear 
measurement. The point is nothing at all. If you have a line then 
it must be at least one unit long; in this sense the indivisible line is 
the ápy?) ypappijs. The point has ao claim to be an åpyń since it is 
“destroyed along with”? the line (to use the Academy's technical 
term) and therefore is not prior to the line. 

My intention in raising the subject of “‘indivisible lines" was 
simply to point out that such a theory could and did co-exist in the 
old Academy with expert mathematical knowledge. But while we 
are on the subject, I should like to consider as briefly as possible 
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whether any such theory could have been held by Plato himself 
without inconsistency. 

Cherniss has argued* that Aristotle did not understand Plato's 
theory of indivisible lines to mean that there is a lower limit to the 
divisibility of a line in space. “He [Aristotle] has just remarked that, 
since it is not difficult to overthrow the theory of indivisible lines, 
it can be shown that spatial magnitude is infinitely divisible (Physics 
206 a 16-18); then, after setting forth his theory of the infinite by 
division and inversely by addition, he remarks that Plato set up two 
infinities (i.e. the great and the small) because there seems to be no 
limit to the progressions of increase and diminution. The fact that 
this is merely a reconstruction of Aristotle's . . . does not alter the 
obvious fact that he could not have ascribed to Plato the doctrine 
of indivisible lines mentioned in this chapter, for he shows that he 
is aware that such a theory must deny the possibility of the spatially 
infinite by division. Nor does the fact that he adds that Plato did 
not use his ‘two infinities’ imply a lower limit to spatial division, for 
this assertion is supported by the remark that in the number series 
Plato made the unit the minimum and the decad the maximum. 
That he had to take recourse to the number theory here is evidence 
that be knew nothing of a limit set by Plato to spatial division." 

This subtle argument is persuasive; but it must not induce us to 
overlook the facts. Aristotle did attribute to Plato a theory of indi- 
visible lines, and he did understand this to mean that there is a lower 
limit to the divisibility of extended magnitude. It is surely the other 
part of this alleged contradiction that we must scrutinize. Does 
Plato's concept of “the great and small" entail the infinite divisi- 
bility of spatial magnitudes? This is a highly speculative business, 
and only a very bold man will be dogmatic. But it should be 
observed that “the great and the small," otherwise known as “the 
Indefinite Dyad," played the part of a first principle of all being in 
Plato's theory, along with "the One." The One and the Dyad are 
the origin of numbers, and hence of Ideas, and hence of everything 
else. But the indefinite Dyad itself is of course not a determinate 
being; a determinate being arises only from the imposition of the 
One on to the Dyad. It seems to me, therefore, perfectly possible 
that Plato spoke of the Great and Small as infinite in both directions, 
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and yet imagined that all determinate being (including everything 
having spatial magnitude) had limits imposed upon it by the One. 


As Aristotle observed, Plato did not use his two infinities. (Cherniss's 


last argument seems to me insignificant; Aristotle probably chose 
the number series rather than spatial extension simply because Plato 
regarded the former as prior, and because in this case there was a 
limit in both directions.) 

Apart from the theory of Indivisible Lines, another type 
of indivisible unit may be attributed to Plato. Nothing here is 
certain or universally agreed: again, 1 must be brief, and therefore 
fail to do justice to many learned counter arguments. 

I think the theory of the elementary bodies, earth, water, air, and 
fire, in Plato's Timaeus involves the use of indivisible planes. I follow 
Cornford’s interpretation of the passage; A. E. Taylor, in his Com- 
mentary, took a different view, but in his review of Cornford’s book 
stated that he found Cornford’s arguments convincing. 

When the time comes in the Timaeus to describe the structure of 
the primary bodies, Plato first announces that they are made up of 
two basic units, both right-angled triangles. One is the right-angled 
isosceles triangle, or half-square; the other is the triangle whose 
angles are 90°, 60°, 30°, which is half an equilateral triangle. The 
half-square is used to make up cubes, which is the characteristic 
shape of earth particles. The halfequilateral is used to make up 
regular pyramids, octahedrons, and icosahedrons, which are the 
characteristic shapes of the particles of fire, air, and water respec- 
tively. | 

Now nothing is said about the indivisibility of these triangles. 
But it seems to me that Plato's theory entails their indivisibility, and 
that he probably had this in mind. The crucial point is this: fire, air, 
and water can change into each other; for instance, the half- 
equilaterals which form an icosahedron of water may re-form into 
pyramids and thus become fire. But earth cannot become anything 
else, because the half-square is peculiar to it. It is clear from this that 
the basic triangles are taken to be indivisible. It is not difficult to 
construct a figure in which a square is divided into 12 half-equi- 
laterals and a smaller square (see Ahlvers Zahl und Klang 56ff., where 
this point is very fully developed). It seems that there is nothing to 
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prevent the cube of earth from turning into pyramids of fire (say), 
with a smaller residue of earth—unless the basic triangles are taken 
to be indivisible in principle. 

But if the triangles are indivisible, what kind of indivisibility 


- would they have? At first sight it appears that these must be physical 


units, like atoms, so that they might be physically unsplittable but 
theoretically divisible to infinity. Plato’s words lend themselves to 
this interpretation: 

When earth meets with fire and is dissolved by the sharpness of 
fire, it might wander about—either in fire itself or in a mass of 
air or water, as it sr: dais to be when dissolved—until its parts 
happen to come together somehow, when they would fit together 

oath each other and become earth, since they could not change 
into another kind of thing.» 


The “parts” of earth mentioned here are the elementary half- 
squares, of which earth is composed. So Aristotle has some justifica- 
tion, it seems, when he objects that Plato allows plane figures the 
kind of existence that belongs only to physical bodies. 

But this will not do. Plato has often been defended against 
Aristotle’s attack with the plea that his plane figures are not physical 
units in this sense. Taylor, in his Commentary (p. 408), compares 
Timaeus’ picture of the changing elements to the modern notion 
of “the ‘propagation’ of wave-motion, e.g. when we talk of a wave 
as passing from end to end of a sheet of water." Cornford, in Plato’ s 
Cosmology (p. 229), remarks that "the picture of plane surfaces being 
broken up and the fragments drifting about till they find others to 
combine with . . . cannot be taken literally" ; later (p. 274) he implies 
that a solution to this problem is found if the "fragments" can be 
thought of as combining in the meantime into irregular solids. 

We cannot have it all ways at once. If the elementary triangles 
are physical units, then we must concede that their indivisibility may 
be merely physical—a concession which Taylor seems to be claiming 
on p. 405. If on the other hand they are not physical units but some 

b yj uiv owrvyyávovoa sup BwAwÜeisá re bad rìs ófórqros ajroU $épow' 
dy, etr ev abr «rupi Aufieisa. eir ev dépos eir’ éy Waros yxw TÜXoi, péxperep ay 
abris ny ouvruxévra TÀ pép, máAv ovvappocbévra avra avrois, yi} yevotro—ovd 
yap eis Ado ye elos £o. mor’ dv. (Plato Timaeus 56 d x ff.) 
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kind of abstraction, as Taylor claims on p- 408, then, their indivisi- 
bility must be of the same non-physical order. Since the latter seems 
more consistent with Plato's argument, it seems that there is a 
reasonable case for believing that Plato held a theory of theoretical 
indivisibles. I do not wish to make much of this, however, since the 
Timaeus is such slippery ground, and I doubt whether all my in- 
ferences in this argument are as secure as they should be. 


Nores TO CHAPTER 7 


1. Pappus Commentary on Euclid X; see Heeth (1021), I, 209. 

2. Throughout, I follow Joachim’s interpretation, Oxford Translation of Aristotle, VI. 

3. ovvavatpeiy. This is a conjectural explanation. If it is correct, we must assume that 
the Academy, and probably Plato himself, later rehabilitated the point. Alexander 
tells (Metaphysics 55.20fj. = Aristotle Fragmenta, mepl råyaboô fr. 2 Ross) that Plato 
and the Pythagoreans held the point to be prior to the line by the criterion of 
ovvavaipeats. This is confirmed by Aristotle’s Topics 141 b 5, which is generally 
thought to reflect Academic doctrine. 


4. Cherniss (1944), p. 128. 
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CHAPTER 8 


ARISTOTLE'S CRITICISMS AND 
EPICURUS' ANSWERS 


Ir the reasoning of the preceding chapters is correct, we have reached 
this position: Democritus’ theory of “indivisible bodies" was not 
merely a theory of unsplittable atoms but also asserted theoretically 
indivisible particles of matter. In principle these ultimate particles 
might have differed from atoms; they might have been parts of 
atoms, But the evidence shows that Democritus made no such dis- 
tinction: his physical atoms were also theoretically indivisible 
particles. un 
Now we come to Epicurus; the theory of atomism is a century 
older. Epicurus, as we have seen in Part I of this study, believed in 
physical atoms which contained indivisible parts. He believed also, 
as we shall see, in indivisible units of time and space.. What caused 
this modification in atomism? u 
The answer is unquestionably to be sought in Aristotle's criticism 

of the earlier versions of atomism, as Simplicius saw. I have already 
quoted Simplicius’ description of the difference between the Demo- 
critean and the Epicurean atom (see ch. 6, text o); this description 
is at once followed by an explanation: 

Aristotle often refuted the doctrine of Democritus and Leucippus; 

because of these refutations, perhaps, as they were directed against 

the concept of the “partless,” Epicurus, a later adherent of the 

doctrine of Democritus and Leucippus about the primary bodies, 

retained their imperviousness but dropped their partlessness, since 


they had been refuted on this ground by Aristotle. 
a kal qoÀÀaxyoU pèr Tiv Acvuxizrrou kai Anpoxpirov Bócav ó "Apurrorégs 
BujAey£ev, kal 5: éxelvous tows tous chéyxous após TÒ dpepis énorapévovs 6 
'"Emíkovpos vorepov pev yevopevos, ovumaüov 5€ Tj Aevkimmov Kal Anpoxpirov 
Sdn mepi rv wpórew cwpdrow, arab pèv è mn ev abrd, Tò Bé dpepés abr 
qape(Aero, ws 5:6 roro rò ToU 'Apwrrorélous éAeyyopévom. (Simplicius Physics 
925.17ff.) 
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It was probably what Aristotle had to say about the motion of 
a partless body that exerted the decisive influence on Epicurus. It is 
worth quoting at length: 


We assert that a thing without parts cannot move except inci- 
dentally, for example by being present in a body or a magnitude 
which is in motion, as when a thing in a boat is moved by the 
boat's being moved, or a partis moved by the motion of its whole. 
(By “a thing without parts" I mean something that is quanti- 
tatively indivisible.) | E 

There is a difference between the movements of parts con- 
sidered by themselves, and their movements considered in relation 
to the movement of the whole. You can see the difference most 
clearly in the case ofa sphere: there is a difference inspeed between 
the parts near the center, the parts on the outside, and the whole; 
and this is because there is not just one movement. 

As we say, then, a thing without parts may move like a man 
who is sitting in a boat while the boat moves, but considered by 
itself it cannot move. Let us assume that it changes from AB to 
BC (it can be from one magnitude to another, from one form 
to another, or from one contradictory to another); and let the 
primary time taken by the change be D. Now at the time when 
the change happens it must be either in AB, or in BC, or pard 
in one and partly in the cther; this is true of everything hich 
changes. But it cannot be partly in each of the two, because then 
it would have parts. Nor.can it be in BC, since it will then have 
changed, whereas our hypothesis is that it is changing. It remains 
that it is in AB at the time in which it changes. So it will be at rest, 
for to be in the same place or state for a time is what we mean by 
“to rest.” 

It follows that a thing without parts cannot move, or indeed 
change at all. The only way in which it could move is if time were 
composed of “nows’’; for in any "now" it would have moved 
or have changed, and so it would never move but always have 
moved. But the impossibility of this has already been demon- 
strated; time is not composed of “nows”’, nor a line of points, 
nor motion of jerks—for anyone who asserts this [sc. that a 
partless thing can move] is in fact saying that motion is composed 
of partless units, as if time were composed of "nows" or length 
were composed of points.® : 


b Aéyouev Sr rò duepes ov évBéverai kiwetoÜa, whi xarà. ovufleBqiós, olov 
Kwoupevov oU adparos Ñ ToU ueyéücvs +H évvmápyew, kalámep dv ei Tò é TQ 
moi Kivotro nò Tis ToU mAoiov $opüs 1j rò uépos TH ToD GAou xwijcew. (üpepes 
86 Adyw rò Kara srocóv adratperor.) 
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This argument of Aristotle's bears such a close relation to the 
theories of Epicurus that a causal connection must be suspected. 
But there isa difficulty. A proof that a partless body could not move 
would be fatal to the Democritean atom, as Simplicius saw, if the 
Democritean atom was, as I have been arguing, a theoretically indi- 
visible unit (not, of course, if it was merely unsplittable, with dis- 
tinguishable parts; for in that case it could be “partly in one place 
and partly in another” and would thus escape from Aristotle’s 
argument). Hence there is a strong prima facie case for thinking that 
Epicurus had this argument in mind when he announced that the 
atom was not, after all, partless. 

The difficulty is that Aristotle argued that a partless body could 
not move except by a series of jerks. So a theory of motion which 
adopted this principle would make it unnecessary to modify the 
Democritean atom. But there is evidence that Epicurus did in fact 
hold such a theory of motion. 

The clearest ascription of this doctrine to Epicurus is made by 
the Aristotelian commentators; unfortunately Epicurus’ own works 
on the subject are ambiguous in the form in which they have sur- 
vived. Themistius writes: 


But our clever friend Epicurus is not ashamed to use a remedy 
more severe than the disease—and this in spite of Aristotle's 


Kal yap al rv pepaiv Kurfoes €repal elgi kar abrd TE Ta pépy kai xarà Tijv 
ToU dAov kívgow. dor 8 dv ris ém ris a$aipas padkora Tijv Stagopdy od yap 
ra)róv rdxos éori ray Te mpés TS kévrpq kal Tv eras xal rijs ČANS, cs ob pas 
ovens KWwioews. — 

kaÜázep obv etroper, obrw uév évddyera: iavetoÜas 76 djepés ws 6 év TE mÀoiw 
xabijpevos toô wAoiov Ücovros, ka aŭúrò 8 otk evddyeras. ueraBaMéro yap èk rod 
AB eis 76 BI, etr dx peyeBous eis uéyeÜos eir & eiBovs eis cides eire nar’ avripaow 
ó 86 xpdvos čorw £v à mpór« perafdAAe: è$ od A. oùkoôv avdyxn avrò xal Sv 
peraBdArer xpóvov 1j & 7 AB eivat 1j év T BY, Ñ Tò pév ri a9ro0 év roro 70 9. éy 
Oarépw wav yàp ro perafdAXov oðrws elyev. ev exarépw pév obv oUx cras Tv abrod- 
pepuoróv yap äv ein. GG piv o88 êv rô BT- peraPeBAnnss yap orar, ÚróreTa 
Sè perafddMrew. Aeímeras 89 aùrò év 7G AB elvan, xaf dv peraPdArer xpdvov. 
Hpeurjoes dpa: rò yap év 7 abr elvas xpóvov twa 1jpeuetv Fv. 

Gor obk évdéyera: rò dpepés siveioÜa, où SAws peragdM eur povayós yap 
av odrws Fv avrod xivgats, ef 6 xpóvos Fu éx v viv aici yap év TỌ viv xexwnyévov 
dv 3v kal perapefAqkós, Gore xiveiobar pev pndénore, xexwhobau 8 dei. robro 3 
öte áSUvarov, Sédeuxras Kal mpórepow obre yàp 6 xpóvos êk Tiv viv ovf Ñ ypapg) 
ék onypôv o0 ý konos éx iupra" obfev yàp Go mod 6 Tobro Àéyaw Ñ 
Tij» kívgo:w èE dpepáw, xalldsep äv ei TÓv ypdvov ék t&v viv 1j Tò pikos êk ovrvypá. 
(Physics Z 10, 240 b 8-241 a 6.) 
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demonstration of the viciousness of the argument. The movin 
object, he says, moves over the whole distance, but over each of 
the indivisible units of which the whole is composed it does not 
move but has moved. : 


This is confirmed by Simplicius’ comment on the same Aristotelian 
passage.*1 : 

The position is this, then. Aristotle showed that an indivisible 
body could not move except on the supposition that time, motion, 
and extension are themselves all composed of indivisible units; and 
he claimed to have demonstrated the impossibility of this. Epicurus 
accepted the conclus:on that all these things must be composed of 
indivisibles if any ate, but asserted that this is in fact the case. We 
must now look more closely into Aristotle's demonstration of the 
impossibility of indivisible units of extension, time, and motion 
and try to see how Epicurus met it. We can then return to the 
problem of why Epicurus identified the unit of extension, not with 
the atom itself, but with its minimae partes. 


ae 


THe important part of Aristotle's argument is at the beginning 
of Physics Z. It is impossible for anything continuous to be made of 
indivisibles, e.g. for 2 line to be made of points: for two things are 
said to be continuous "if their extremities are one," and points have 
no extremities. It is impossible to distinguish the extremity from 
another part of an indivisible. Nor could a continuous line be made 
up of points in contact. Contact is either of one whole with another, 
or of a part with a part, or of a part with a whole. Since the indi- 
visible has no parts, contact between indivisibles must be of whole 
with whole. But a whole in contact with a whole cannot form a 
continuum, since a continuum has different parts and is divisible into 
parts which differ from each other by being spatially distinct. 

© dÀY ò cojóraros jpív '"Emíkovpos otk aleyóveras xpijofa. dappáxc ris 
vócov xoAerwrépy kai rara’ ApuororéAovs Tz)» poxOnpiay rob Aóyov srpoembei£àvros. 
émi pev yàp THs óÀgs ris ABT rawetrai, dot, rò Kwvoupevor, é$’ ékáorov B ray 
dpep@y, e€ dv avyKerrat, o9. Kivetrat, GMa Kexivntat, (Themistius Physics 184.9= 
Usener 278.) l 

* Please see end of chapter for numbered references. 
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The Epicurean answer to this argument is given in the passages 
I have examined in detail in Part I. 


If the finité body hasan extremity which is distinguishable, even 
though it cannot be thought of in isolation, it must be that one 
thinks of the similar part next to this. . . .4 

We see that there exists in everything that last extremity which is 
seen to be the minimum with respect to our senses, so that you 
may infer from this that the last extremity of those things which 
you cannot see is the minimum (with respect to the mind). 


Apparently the first move in the Epicurean argument was to 
insist that “the extremity” ofa physical body must have dimensions. 
You can see the extremity of a physical body; but you can only see 
what has physical existence; hence the extremity of a visible body 
has physical existence, and therefore has dimensions. By analogy, 
you can infer that the same is true of “the things you cannot see,” 
i.e. the atoms; they too have extremities which have dimensions. 


We study these parts in succession, beginning from the first, and 
not all within the same area nor as touching each other part to 
part, but iri their own proper nature measuring out the sizes [of 
bodies], more of them for a larger one, fewer for a smaller.! 


Here Epicurus answers Aristotle with an echo of his own words. 
These indivisible units are ranged in order in the continuum, and 
their contact is neither of whole with whole (i.e. “within the same 
area’’) nor of part with part. 

But Aristotle said that contacts must be either of whole with 
whole or of part with part or of part with whole. Epicurus clearly 
envisages another possibility altogether. His indivisibles, he explains, 
are to be units of measure: that is to say, they are to have extension. 
So although they have no parts, in the sense that they cannot bc 

4 &xpov Te yovros ToU qerepaapévov QuiYrróv, ef ui) kal kab’ éavró Üecpyróv, 
ovK čari uù où kal rò és rosrov rowÜrov vociv . . . (Letter to Herodotus $57 — C 2.) 

e cum videamus id extremum cuiusque cacumen 

esse quod ad sensus nostros minimum esse videtur 

conicere ut possis ex hoc, quae cernere non quis 

extremum quod habent, minimum consistere (menti). (Lucretius 1.749-752.) 
For the supplement, see chapter 2, p. 29. 

! éfjs re Üewpoüpev rara dad rod mparrov karapyópevor Kai oùk ev 7H aire, 
ovde pépect nep dmrópeva, GW F év rij Bór rfj éavrüv rà peyy karape- 
tpobvra, TÀ mheiw mÀcõov kai ra éAdtrw EXarrov. (Letter to Herodotus $58—D 3.) 

115 


Indivisible Magnitudes 


divided into units having smaller dimensions, this does not entail 
that there is no distance between one surface of his unitary solid and 
another. In such a unitary solid, he might have added, it is perfectly 
legitimate to speak of oné surface as opposed to another. Surfaces. 
are not parts. 
Thus the Epicurean theory attempts to slip through a gap in. 
Aristotle's net. Aristode has shown that a continuous magnitude 
cannot be composed of indivisible units which have no size at all; 
but he has not shown here that an indivisible unit must have no size. 
It would have been cleazer, I think, if the Epicureans had not made 
a mistake in their treatment of the concept of “an extremity.” “The 
indivisible,” said Aristotle, “does not have an extremity and some 
other part.” The Epicureans could have pointed out that the ex- 
tremity is not a part: a surface is not a part of a solid, and a point is 
not a part of a line.? So an indivisible may have extremities without 
thereby having parts. However, they chose a different course. They 
accepted Aristotle’s view that the extremity is a part. They identi- 
fied it with the indivisible part. They were then left without a word 
for the edges of the indivisible part; but the existence of its edges 
was a necessary consequence of their theory, and. need not have 
caused them embarrassment. . 

Their theory might be clarified (if any clarification is needed) 
with the help of the analogy of a drawing made on a piece of graph 
paper by filling in some squares of the grid and leaving others blank. 
There is no third alternative; so there is no room for talk of any 
fraction of a square, or of the diagonal of a square. The squares are 
all considered as wholes. They can be arranged in rows, one next 
the other. This means that the right edge of one is in contact with 
the left edge of the next; but there is no question of (say) filling in 
the edge and leaving the rest blank; the squares are still indivisible 
wholes. If the squares are small enough, and numerous enough, 
complex shapes can be built up within small overall dimensions. 
The Epicurean atom, which was itself too small to be seen, was 
supposed to exist in a kind of three-dimensional grid of this kind. 
The grid need not be squared, to satisfy the requirements of the 
theory. Any arrangement of shapes which can fill the whole of 
space without leaving any interstices will do, and I have not noticed 
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any evidence which points to one arrangement rather than another.3 
Now I continue with Aristotle’s argument in Physics Z 1. He 
sums up the first stage in these words: 


Obviously every continuum is divisible into parts which are al- 
ways divisible, since if it is divisible into indivisibles there will be 
one indivisible in contact with another; for in things which are 
continuous the extremities are one and in contact.® 


He proceeds then to a demonstration that either magnitude, 
time, and motion are all three composed of indivisibles, or none is. 


` The structure of this demonstration is not transparently clear, and 


since otherwise it is impossible to evaluate Epicurus’ answer to it, 
we must look at it in some detail. 


If magnitude is composed of indivisibles, motion over it will be 
composed of an equal number of indivisible motions: e.g. if the 
magnitude ABC is composed of A, B, and C, each of these being 
indivisible, the motion DEF, which is the motion of an object X 
moving over ABC, will have each part indivisible." 


This seems self-evidently true, since “a motion” is clearly being 
regarded here as meaning “traversing a distance.” I think Aristotle 
regarded it as self-evidently true, and that what follows now is not 
part of the demonstration that indivisibility of motion stands or 
falls with the indivisibility of magnitude, but is a new argument to 
exhibit the difficulties involved in the concept of an indivisible 
motion.* It rules out indivisible motions, and thus, since indivisible 
magnitudes have now been shown to entail indivisible motions, it 
provides another argument against indivisible magnitudes. 


If something must move when there is a motion, and vice versa, 
moving will also be composed of indivisibles. 

Now X moved distance A when it moved with motion D, 
distance B with motion E, and distance C with motion F. If 
something moving from one place to another cannot simul- 
taneously be moving and have moved to the place to which it was 
€ davepév 86 kal Sr. wav avvexés Srarperov els alel Starperd: el yàp cis Gdiaipera, 

Zorat ddvatperov aSicupérov &mrópevov- čv yàp Tò Cayorov kal Garerat TÖV ouvexav. 
(Physics Z. x, 231 b 15-18.) 

h el yàp rò uéyeÜos é£ ddvapérwv adyxerrat, kal Ñ Kivqois j rovrov é£ iowv 
kwijaecv Corax ddiapérwv, olov et rò ABT éx rév ABT doriv dBuupérwv, 4 kios 
éd? Fs AEZ, fv vhn rò Q ént rijs ABT, éxaorov vò pépos Exe. adtaiperov. (Ibid. 
231 b 21-25.) 


n 


| — Indivisible Magnitudes 
moving when it was moving (e.g. if someone is walking to 
Thebes, he can't simultaneously be walking to Thebes and have 


walked to Thebes), and X was moving distance A, which is part- 


less, when it had motion D, then, if it had traversed the distance 
later than when it was traversing it, the motion would be divisible 
(for when it was traversing, neither was it at rest nor had it 
traversed it; it was in between). 

If, on the other hand, it is iraversing and has traversed the dis- 
tance simultaneously, then the walker while walking will have 
arrived at the destination. — | 

If, again, something moves over the whole distance ABC, 


and its motion is DEF, and if over the indivisible distance A it . 


does not move but has moved, than motion would be composed 

not of motions {xanjoets) but of jerks (xwńpara), and by virtue 

of something having moved without moving; for it has traversed 

A without traversing it. So there will be a case of having walked 

without walking; he has walked this distance without walking it. 

Now if everything must be either at rest or moving, X is at 
rest in each of the sections A, B, C; so we shall have something 
continuously at zest and simultaneously moving, for it was mov- 
ing over the whole ABC, and it is at rest in each part of the whole 
and therefore in all of it. 

And if the indivisible parts af the motion DEF are motions, 
then it will be possible, when motion is present, for the thing not 
to move but be at rest. If the parts are not motions, then it will 
be possible for motion not to consist of motions.! 

i el Bj mapovons xunjoews dvdynn xweicbai Tu, kal ei kweîrai ti, mapeivat 
Kivnow, Kal ré"Kweiabat aros é£ dBvpérev. rò pev 84 A éavifüg 70 Q viv rò A 
Kivodpevoy Kivyow, Tò 86 B rjv rò E, kat -ó I doavrws T)» tò A. el 97) dváykm 
TÒ Kwodpevoy malév zat uù dpa. kwetoDa: xai kekwhobar oð éwetro Óre éwetro 
(olov ei OnBald ri BaBiLe,, ddvvarov dua. ÉaSiLew GjBale kal BeBaBucéva. OcBate), 
Ti» 9€ TÒ A ri duepíj exweiro rò Q, fj à «0 A rinos mapir dor’ el pèv Dorepov 
SrehyAver Ñ Sefer, Sacperh dv ei (dre yàp Super, ovre Apeuer ovre SreAnrvGe, 
GANG peratd Fv). 

ei © dua Scépyerce xol SeAnAvie, 76 Cadilov, Gre Badiler, BeBadixds ère? Eorar 
Kal kekwypévov of xweiras, 

ei 5¢ ray per Agr viv ABT kwetral ru, ol h kivgows Ñv Kweirat rà ABZ on, 
Tiv Ò dpepíj T)» A ov xwetrat GAG Kexivntat, ein àv 1) Kivgots obK èr kunjoeuv 
GAN’ ék Kwnudraw Kal TQ xexwíjoÜol te på rwodpevov tiv yàp A 8wXjAvÜev o) 
detdv. dore orat te PePadixdvar pndérore Badilovy rav¥rnv yàp feflá&ucev od 
Badilov ratrayy. 

el odv dváykm 1) npepeiy Ñ kwetoÜa, rar, Rpepet kaf &acrov rôv ABT, dar’ 
gorat TL auvexas jpeuoÜv dpa kal xwotuevov. rjv yàp ABF óXgv éxwveiro xai 
Hpeuer órvoOv uépos, Sore kal mrácav. 

kai ei pév Tà advatpera ris AEZ  kwaeis, kwijoecs maposons évBéxovr' äv qj) 
wetaÜa. GAN’ Hpepet e è uh kuvijoes, trv kirgow ph ex korjaecv elvai. (Ibid. 231 
b 25-232 a 17.) 
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That is the argument. It considers the concept of an indivisible 
motion by studying the application of two phrases: P “it is moving,” 
and Q “it has moved." There are three possibilities. The first is that 
P is true before Q; this is said to entail the divisibility of the motion. 
The second is that P and Q are true simultaneously; this is refuted 
as being contradictory—one cannot, logically, simultaneously be 
en route and have arrived. The third is that P is never true in the 
case of an indivisible motion. In that case, says Aristotle, there are 
all sorts of troubles: a thing may have moved without ever moving; 
a thing may be simultaneously at rest and moving; and motion may 
be composed of non-motions. 

Aristotle evidently thought that his objections to the third alter- 
native were sufficient. Simplicius remarks that he was apparently 
mistaken :5 

It is clear that he has not found a completely convincing objection 
here, since in spite of his having proposed and refuted the idea 
the Epicureans said later that motion does happen in this way.) 

What was Epicurus’ escape route this time? I think his line of 
argument can be reconstructed from the wreckage of his writings: 
but the pieces which survive are not directly on indivisible motions 
but also involve questions of space and time. These questions, too, 
were discussed by Aristotle; and his discussion must be outlined first. 

The first part of Aristotle’s argument depends on the premise 
that something moving at a constant speed covers less ground in less 
time. If this is so, and if every motion is divisible, it follows that both 
time and distance are divisible too.® 

The second part of the argument assumes that every distance is 
divisible, and assumes also that one thing may move faster than 
another, in the sense that it may reach its destination before the 
other.” From these premises Aristotle proves that the faster thing 
covers an equal distance in less time than the slower thing. Then he 
continues: . 

Since every motion takes time, and a thing may move in any 

stretch of time, and since everything that moves may move faster 

1 Gri 86 où mévry mÜavóv (MSS &níÜavov) raórqv tee Ti fvoraow, nào? 

Tò Kal Üévros adriy Kai Stadvcavros rots mepi Enrixoupoy uws Čorepov ycvouévovs 
otra Aéyew Tij» xivnow yivecfas. (Simplicius Physics 934.23-25.) 
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or slower, a thing may move faster or slower in any stretch of 
time. It follows from these premises that time is continuous (in 
the sense that it is divisible into parts that are always divisible). It 
has been shown that the faster covers an equal distance in less 
time: so let A be the faster and B be slower, and let B have moved 
distance CD in time FG. Now clearly the faster will move the 
same distance in less time than this: call it FH. Now again, since 
the faster has traversed the whole of CD in time FH, the slower 
will traverse less distance in the same time: call this distance CI. 
Since the slower, B, has traversed CI in time FH, the faster will 
traverse it in less time; so the time will have been divided again. 
And if the time is divided, so is the distance, in the same way; 
and if the distance is, so is the time. And this will go on for ever 
if we go from the faster to. the slower, and then from the slower 
to the faster, using the proposition that we have proved about 
them; the faster will divide che time and the slower will divide 
the distance. So if this alternating procedure is always valid, 
and whenever we alternate there is a division, obviously all 
time will be continuous. At the same time it is clear that every 


magnitude is continuous; for time and distance are similarly 
divisible.k 


It will be seen that this argument may either take as a premise 
the divisibility of motion, and prove the divisibility of time and dis- 
tance, or else assume the divisibility of distance and prove the 
divisibility of time. The first sentence of Aristotle’s chapter 2 pro- 


E nel Bé mica uév xivnows & ypww Kal év dmavri ypóvæ Bwaróv rwqðivas 
wav O6 rò xevodpevov évüéyera, kal Üürrov kiwetoÜa. kai Bpaddrepov, év &mavri 


xpóvo éorat 76 Ürrov xweiobar xal fipaBUrepov. roíraw 8' Švrwv dváykm kal rà» ` 
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mises to do the latter; but the conclusion seems to point to the 
former. There is a slight muddle here, but an unimportant one. 


oe 


Tum case which Epicurus had to answer can now be seen as a 
whole. Aristotle produced an argument to show that every magni- 
tude must be divisible, based on the premise that no indivisible can 
be in contact with another: we have already seen Epicurus’ answer 
to that. Aristotle had a second argument for the divisibility of magni- 
tude, based on a study of motion: if there is an indivisible magni- 
tude, then there must be an indivisible motion; and this is very 
difficult. There is then a third argument which employs the concept 


of faster and slower motion, and shows that time and distance must _ 


be divisible along with motion. — 

Epicurus' solution of these difficulties can be briefly summed up. 
He accepted Aristotle's conclusion that there must be indivisible 
units of time, distance, and motion if there are indivisible units of 
any one of these three. He asserted that there are indivisible units of 
motion and indivisible units of time, such that one unit of motion 
involves traversing one unit of space in one unit of time; and in this 
case (he agreed with Aristotle) it is never true to say “it is moving” 
but only “it has moved.” And he accepted Aristotle’s contention 
that faster and slower motion entails the divisibility of time and 
distance; he developed the theory that there are no real differences 
in speed, and undertook to explain away the apparent differences in 
the speeds of visible moving bodies. 

The texts in which Epicurus explained this theory are extremely 
corrupt and difficult to understand. I think it would prolong this 
essay unduly to go into all the details of interpretation that have been 
suggested, and I shall therefore try to be brief. There are two 
passages of the Letter to Herodotus which have a bearing in this theory: 
$$46-47, and $$61—62. Bailey, following an argument of Giussani’s, 
decided that the first of these was misplaced in the manuscripts and 
combined the two into one. Von der Muehll, Mau, and Arrighetti 
keep them separate, as they stand in the manuscripts. I agree with 
this latter view. 

The later passage is the more directly relevant; it follows the 

| I2I 
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argument about indivisible units of magnitude examined in chapter 


1, after a section which discusses the concept of “up and down" in 
an infinite universe. | | 


Furthermore, the atoms must all move at the same speed, when 
they travel through the void without collision; neither will the 
heavy ones move faster than the small, light ones, so long as 
nothing collides with them, nor will the small ones move faster 
than the large ones, since they all bave a track that is big enough 
for them? when nothing collides even with the large ones. Nor 
will there be any difference between) their motion upward or 
sideways through collisions, and their motion downwar through 
their own weight. For as long as one of these two motions is in 
force the atom will move as quick as thought, until there is a 
counterblow, either from something outside, or else from its 
own weight acting against the force of the object which hit it 


This seems to me clear enough in outline, even though the 
_ theory is an odd one. Epicurus states unequivocally that the atoms 
all move at the same speed, “as quick as thought,” however their 
motion is caused. He must state this; otherwise the Aristotelians will 
prove that there are no indivisibles. Graziano Arrighetti is therefore 
wrong, when he writes in his note ad loc.: ^E l'isotachia? È la con- 
dizione che si dà quando gli atomi si muovono nel vuoto; vale a 
dire, praticomente, mai." On the contrary: atoms always move in 
the void, since there is nothing else for them to move in; and 
Epicurus says, and means, tha: they always move at the same speed 
whether their motion is due to weight or collision.? 

Two kinds of motion are mentioned here: motion downward, 
which is due to weight, and motion upward or sideways, which is 
due to collision. The last sentence of this passage may need explana- 
tion. Epicurus says that motion due to either one of these causes will 
go on at the same speed until it is countered. If it is downward 
motion, it can only be countered by collision with another atom 

l kal py kai lcoraxeis dvayxaiov ras árópovs elvat, órav Sid Tod Kevod 
clopepwvrat pnSevds dvrucómrovros: obre yàp rà Bapéa Üürrov olofíoera: rv 
pikpáwv kai xoddwv, Grav ye 97) unde dmavrü adrois: oDre rà pukpà rdv peyáAov, 
mávra TÓpov ovpperpov éyovra, rav pnOev pnde éxelvows dvrixdary ovb 4 dvo 
où’ jj eic rò mAdytov Bià rÀv Kpotcewy dopá, où? 1j Kdtw da rv iiv Bapiv. 
ep ómócov yàp dv Kariayn ékárepov, éri rocobrov dua vojpar. thy dopàv oyjce, 


Sws dvrixdyin Ù Ember Ñ ex trod iSiov Bápovs pòs Tijv roð mAj~avros Súvapuv. (Letter 
to Herodotus §61.) 


122 


Aristotle's Criticisms and Epicurus! Answers 


coming up or across; if it is upward or sideways motion, it can be 
countered either by collision or by the reassertion of weight. In the 
latter case one would expect a slow deceleration, followed by acceler- 
ation in another direction, but this is ruled out. Motion at full speed 
in one direction is followed instantaneously by motion at full speed 
in the other direction. Of course variations in weight must cause 
variations in motion (Arrighetti is right to stress this). Variations 
may be of two kinds, in direction or in distance. If a falling heavy 
atom collides with a light atom, then the heavy atom may perhaps 
be only slightly deflected, or else it may be turned directly about but 
move upward through’ only a few space units before its weight 
reasserts itself. 

This account of atomic motion leaves out two important points: 
The first is that atoms have a third source of motion in Epicurean 
theory: there is the swerve, as well as weight and collision. I do not 
know why Epicurus failed to mention it here. The second is that 
perceptible things certainly do exhibit obvious differences in speed. 
This is explained in the next section. 


But of course, in the case of compounds, one will be said to be ` 
faster than another, although atoms all move with equal speed, 
by virtue of the atoms in the compounds moving in one and the 
same direction even over the smallest continuous period of time, 
though in the times which are distinguishable only in thought 
they do not move in the same direction but have frequent col- 
lisions, until the continuous tendency of their motion comes 
within the scope of perception.1? m 


It is compounds which exhibit differences of speed. How are these 
differences to be explained, if the atoms which compose these com- 
pounds all move with the same speed? All compounds, in Epicurean 
theory, are composed of aggregations of atoms which jostle con- 
tinually with one another in never-ceasing motion. A compound 
will move, if all its component atoms move in the same direction 
over a period of time. If they never move all in the same direction, 

m dà pi kal Kara ràs avykplaew Üárrow érépa érépas pybjcerar, rv dropey 
icoraxav ovodv, TÀ éd! va tónov dépecbar tas £v rots áÜpoionacw arduous xai 
Kara Tov eAdxtaTov ovvexij xpóvov, ei u ef” Eva Kata tovs Aóyqi Oewpnrods xpóvovs, 
GNAG. mukvòv dyrixdrrovow, čws dy nò riv atoÜqow tò avvexyés ris dopas yivyTa:. 
(Ibid. §62.) 
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the compound will be stationary. If they all have the same general 


direction only when a long period of time is considered, the com- 


pound will move slowly. It will move fast only if all the atoms move. 


in the same direction in the smallest period of continuous time. Of 
course, the atoms ina compound do not all move in the same direc- 
tion in the indivisible units of time: that would mean that the com- 
pound moved at atomic speed, “as quick as thought,” and we see 
that compounds do not do that. When you consider those periods 
of time that are too short to be perceived, namely the indivisible 
units of time, which are distinguishable only in thought, the atoms 
in a compound must be supposed to be moving all over the place, 
because of collisions with each other. The motion of a compound 
is the overall tendency of its component atoms taken over a con- 
tinuous period of time—that is, a multiple, large enough to be per- 
ceived, of indivisible units of time. 

Such is Epicurus’ argument, or so I believe. It will be seen that 
he mentions two somewhat mysterious units of time: “the smallest 
continuous period of time" and “the times which are distinguish- 
able only in thought.” There has been a long-lasting dispute about 
the meaning of these two phrases, the essentials of which were 
reviewed by Mau (19545. I agree with Mau's conclusion, that “the 
times which are distinguishable only in thought” are indivisible 
units of time—periods of time, of course, not instants or limits— 
within which an atom “has moved" (for you can never say "it is 
moving") over an indivisible unit of space. “The smallest con- 
tinuous period of time" is clearly a multiple of indivisible units. 
According to Mau it is still too small for perception, and occupies 
in the time scale the same position as the atom in the magnitude 
scale. This may be right, though I do not see either why it should 
be below the level of perception, or what need there is in the theory 


for a unit of time corresponding to the atom. The essential point is - 


that it is a period of time over which a general tendency of motion 
can be detected. Perhaps it consists of 10 indivisible units, and an 
atom moves upward for 4 of them and downward for 6; then it 
will have moved 2 space units downward in 10 time units. It will 
then appear (or would appear, if it were perceptible in isolation) to 


move more slowly than an atom which moves upward for 3 units - 
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and downward for 7, and therefore moves 4 space units downward 
in ro time units. Over this continuous period of time a difference 
of speed has appeared; but there is still no difference within each 


indivisible time unit. Epicurus in fact adds a warning that what is 


true of a continuous period of time is not true of indivisible units: 


The conjecture made about what is unseen, to the effect that the 
times distinguishable only in thought will also admit continuity 
of motion, is not true of such things; for everything that is studied 
in thought or grasped by apprehension is true.” 


The last sentence is of importance for the Epicurean theory of know- 
ledge, but need not concern us now. His warning against pressing 
an analogy between two kinds of time unit is reminiscent of his 
warning about different kinds of space unit in $59.!! He points out 
there that the minimum in sensation is like a continuous stretch of 
sensible magnitude in that it is a stretch of sensible magnitude, but 
unlike it in that it has no parts. Similarly the indivisible unit of 
matter is like the atom of which it is a part, but unlike it in that it 
has no parts. Now we have a third set: the indivisible time unit is 
like a continuous stretch of time in that it is a stretch of time, but 
unlike it in that it has no parts. 

The other passage of the Letter to Herodotus which deals with the 
topic of time and motion is clear up to a point, but beyond that 
point it remains, to me, incomprehensible. In §46, Epicurus explains 
that solid bodies give off streams of eidola from their surfaces into 
the surrounding void. The eidola are of extreme fineness but pre- 
serve the shape of their parent solid. Then he adds some remarks 
about the speed at which they move: 


Furthermore, their motion through the void, occurring without 

collision with things which might collide,! traverses every con- 

ceivable distance in an inconceivably short time. For slowness 

and quickness are just the appearance which collision and non- 

collision take on.° 

n rò yàp mpoodofaldpevoy epi ToU dopárov, ws apa Kal of da Ayo v Üecoptro i 
xpóvo. tò avvexés ris $opüs &fovow, ovk didn bes cory éni rdw Tovro ènel rå 
ye Oewpotpevor nâr 1) kar” emPodiy AapPavépevov Tj Siavoig GAnbés ceni. (Ibid. $62.) 

9 kal pi kal 1j did To. xevoU dopa xara padepiay ånávrjow tv åyrixoakóvraw 
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This is clear enough. The eidola move at atomic speed when 
there are no collisions, because. atoms always do move at such 
speeds; apparent differences of speed are due to ávrikomj. Epicurus 
explains later why there are no collisions, but first he says something 
more about speed: 


Of course, the moving body!3 does not reach its many destina- 
tions simultaneously in the periods of time distinguishable in 


thought; that is unthinkable.» 
The whole passage has to do with perception. Epicurus has just 


remarked that perceptible images travel inconceivably fast. It is an - 


obvious fact that people at different distances from an object appear 
to receive visual impressions of it simultaneously. So it is entirely 
to be expected that in commenting on the speed at which these 
images move Epicurus should say that they travel so fast that 
differences in their time of arrival at different distances will be un- 
observable, though not non-existent. It is unthinkable, he says, that 
such an image reaches many places simultaneously—and I should 
have expected him to go on to point the contrast: though they may 
appear to do so. The next sentence does indeed seem to contrast a 
perceptible time interval with imperceptible ones, but not quite in 
the expected way: E 
And this [sc. moving body—the eidolon?] when it does arrive 
simultaneously [or along with another?] in perceptible time will 
be departing, not from whatever place it is we apprehend as its 
source of motion, but from any place at all in the infinite. For 
it will be like Gvruozrj, although up to this point we leave the 
speed of its motion as uncountered.' It is indeed useful to get 
hold of this principle.2 
Does this mean that an image may get reflected somehow, and 
thus be delayed in its arrival, so as to arrive at an observer along with 
images that were actually produced earlier? Or are we to think now 
of different objects, instead of different observers? I have to confess 
myself baffled, and pass on to the next sentence. 
P oj m" où dua xarà rods dia Aóyov Oewpnrods xpóvovs atrd rò depópevov 
odpa émit rods Àe(ovs rérous ddixvetrar—adiavenrov yap. (Ibid. $47.) 
a kai roÜro cuvadixvotpevor év. aloÜnró xpóvæ Sbev Sirobev ToU årreipov ovK 
ef ob dv meprdBwpev rip dopàv rówov četras dduordyevovy dvrikomfj yap Opowov 
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Epicurus now explains how it is that the eidola are able to move 
so fast: | 


Next, no observation. falsifies the theory that the eidola are of 
maximum fineness: hence they have maximum speed, since they 


all have a path big enough to ensure that nothing collides, or few 
things collide. . . 1 


At this point the text again seems unintelligible. But perhaps this is 
enough for my present purpose. 

. One point of interest may be worth an additional comment, on 
Epicurus' concept of maximum speed. In his view, atoms moving 
through the void move “inconceivably fast." This again seems to be 
related to an argument of Aristotle's. Aristotle held that the speed 
with which bodies move through a medium varies with the weight 
of the bodies and the density of the medium. Void has no density 
at all, so that the speed of motion through a void can have no ratio 
to other speeds at all. Since this is impossible, Aristotle argues that 
there is no void. Epicurus turns this argument upside-down (as 
Mau!5 points out): there is a void, so atoms move through it at 
“inconceivable” speed. They do not, of course, move at infinite 
speed; but their speed is such that it cannot be related at all to the 
speed of observable motion. 


$% 


WE ARE now in a position to summarize the development of 
atomism from Leucippus and Democritus to Epicurus. 

The founders of the atomic theory, as we have seen, looked for 
a way of escaping from the impasse to which physics had been 
brought by Parmenides, Zeno, and Melissus. The Eleatics had argued 
that the assertion of the divisibility of material being into parts led 
to intolerable contradictions; and hence the real world could con- 
tain no plurality or change or motion of any kind. The atomists 
realized that there was one hole through which they could escape— 
by postulating absolutely indivisible and solid pieces of matter, all 
below the level of visibility, containing no internal differences at all, 

T el" Sri ta cidwAa rais. Aerrérnow ávvirepBlayrots Kéxpyrat obbev dyryzaprupet 
TÓwv pawopévar lev kal ráym dilbrépBNgra exe, wdvra mópov oípperpov čyovra 
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though differing from each other in shape and size. They held that 
provided these bodies had no internal differences, and therefore no 
parts, no sort of division of them was possible and so the Eleatic 
arguments were forestalled. 

Aristotle, however, answered the Eleatics differently, by arguing 
that magnitudes might be potentially divisible to infinity, in the 
sense that they might be divided anywhere, though they could not 
be actually divided everywhere at the same time (there is a question 
about his answer to Zeno's “dichotomy,” discussed, for example, 
in Sir David Ross’s edition of the Physics, pp. 71f-; but Aristotle 
seems to have thought his answer adequate). By providing a different 
answer Aristotle made the theory of indivisible magnitudes un- 
necessary. But he also tried to prove it false. A magnitude cannot be 
made of indivisibles, he argued, because either the indivisibles would 
coincide, and so not make up a magnitude, or they would be in 
contact part to part, and so they would be divisible after all. More- 
over, if there is an indivisible magnitude, there must be an indivisible 
time and an indivisible motion. A partless body could only move by 
jerks, in such a way that absurdities would follow (e.g. "it has 
moved without moving”). 

Epicurus was unable to accept Aristotle's theory of continuity, 
because it involved the notion of potentiality and this was in con- 
flict with his fundamental principles.!6 Like Leucippus and Demo- 
critus, therefore, he felt it necessary to accept the existence of 
indivisible magnitudes. To avoid Aristotle’s refutation, he postulated 
that his indivisibles should be minima—not points without magni- 
tude, but units of minimum extension. Such minima could, he 
thought, be arranged in succession, side by side, without being liable 
to Aristotle's objection that they must touch either whole to whole 
or part to part. He suggested that we have experience of such units 
in the extremity of any perceptible object: if it is divisible, it is 
not the extremity; but it must have magnitude, or it would not be 
perceptible. 

Epicurus was now faced with further complications. Aristotle 
had demonstrated that indivisible magnitudes in motion require the 
assumption of indivisible units of space, time, and motion and, 
further, that there can be no real difference of speed. Epicurus 
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- accepted these conclusions, and worked out a theory of motion 


which would incorporate these features and at the same time be 


consistent with phenomena. - E is 
But this still leaves it undecided why Epicurus chose to make his 


minimum units of extension into parts of atoms, and not into the 
atoms themselves (the hypothesis of physical atoms was, of course, 
adopted by him for reasons not discussed in this summary). I have. 
not been able to find any direct evidence on this question; but it is 


- possible to make a reasonable guess. Aristotle's careful analysis of 


the geometry of motion made it clear that the distance traversed by 
a moving body must be composed of indivisible minima, if there 
are indivisible magnitudes at all So he made it necessary for 
Epicurus to consider, not merely the atoms, but the places succes- 
sively occupied by moving atoms. It must then have become 
obvious that the units must all be equal (otherwise absurd conse- 
quences would follow, such as that an indivisible space was too small 
or too large for an indivisible atom to fit into it). But if this is so, 
then either all atoms must be equal in size, or else some atoms must 
occupy more than one unit of spatial extension. The first alterna- 


tive, so Epicurus thought, did not square with phenomena. So he 


adopted the second. 


Norzs TO CHAPTER 8 


1. Simplicius Physics-934.24== Usener 278, quoted on p. 119 below. iuc 

2. " A quantity or number making up with others a larger quantity or number" is 
one of the definitions of the word "part" in Chambers's Twentieth Century 
Dictionary. Yt is in this sense that the surface or edge of a volume is not a part of it. 
This is of course not the only possible sense of “part.” See Introduction, p. 6. 

3. See also Lucretius 2.476-499, discussed on pp. 41-43. nu 

4. So I differ from Sir David Ross, who writes of 23x b 18 to 232a 22: dn: 
single argument to show that magnitude, time and mioto must either : 
composed of indivisibles, or none of them so composed. Themistius (1 = .15~18) 
and Simplicius (932.17-18) both apparently interpret the argument as I do. 

$. I think a@avéy should be substituted for dai@avor in the first line. If we must 
retain dmílavov, Simplicius says that Epicurus found Aristotle s objection a 
wholly unpersuasive”—i.e. his argument that distance and motion must both 
composed of indivisibles, if one of them is. 

6. Physics Z 1, 232 a 18-22. 
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CHAPTER 9 


EPICURUS AND DIODORUS CRONUS 


SoM sort of theory of indivisibles was advanced by the Megarian 
philosopher Diodorus Cronus. So much is certain, but the date of 
this Diodorus is obscure. Zeller gives the date of his death as 307 


. B.C. This would make it likely that he preceded Epicurus, since 


Epicurus was only 33, or thereabouts, in 307. Zeller's date reappears 
in most histories. But the basis of this chronology is remarkably 
shaky. According to Diogenes Laertius (2.111), Diodorus took part 
in a discussion with his colleague Stilpo at a symposium given by 
Ptolemy Soter. Stilpo presented him with a problem which he was 
unable to solve on the spot. The king was displeased, and Diodorus 
was derisively nicknamed “Kronos.” *! He wrote a treatise about the 
problem, and “died of despondency." Diogenes wrote an appalling 
epigram about him, which suggests that he committed suicide 
because he was unable to solve Stilpo’s puzzle. But this encounter 
with Stilpo can be dated in 307, because Ptolemy Soter was in 
Megara then, and Stilpo, so we are told by Diogenes (2.115), never 
visited Egypt. Hence, Diodorus died in 307. 

It seems clear that we could jettison this date if there were any 
compelling reason to suppose that Diodorus followed Epicurus. He 
might have spent 25 years trying to solve Stilpo’s riddle, and then 
have died of despondency. Or the whole story may be a bit of 
romantic nonsense. However, it will perhaps be best to underrate 
the originality of Epicurus here rather than exaggerate it; so I shall 
assume, merely for the sake of argument, that Diodorus comes first. 

Diodorus held a theory of “minimum, partless bodies." Accord- 
ing to Dionysius of Alexandria (quoted by Eusebius Praeparatio 
Evangelica 14.23) it was a common opinion that Diodorus was 
responsible for substituting the name “ partless bodies" for "atoms." 

* Please see end of chapter for numbered references. 
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Whether or not there is any truth in the implication that Diodorus 
was a conscious innovator in this matter, it seems to be agreed among 
the doxographers that the use of the term "partless bodies” dis- 
tinguished Diodorus from Democritus and Epicurus. The same is 
said by Sextus Empiricus (Against the Mathematicians 9.363 and Out- 
lines of Pyrrhonism 3.32) and by Stobaeus(Eclogae 1 p. 128.10) ; ^ partless 
bodies" are attributed to Diodorus, without any explicit contrast 
with the Atomists, by Alexander (De Sensu 122.23 and 172.29) and 
Simplicius (Physics 926.20). a 

The most interesting point about Diodorus is that he apparently 
held a theory of motion remarkably like the Epicurean theory. It 
is reported at length by Sextus Empiricus (Against the Mathematicians 
10.37-154). Sextus distinguishes three views which may be held 
about motion: that it exists, that it does not exist, and that “‘it exists 
no more than it does not exist." Those who hold the second view, 
he says, are Parmenides and Melissus—and Diodorus Cronus, “unless 
_ it ought to be said that according to him a thing has moved though 
nothing is moving.”’2 

The argument by which Diodorus defended this position is 
similar to the Aristotelian argument we have already studied. It 
runs like this. A partless body must occupy a partless place, and it 
cannot move in this place, since it fills it up. Nor can it move in 
another place, since it is not yet in it so as to move in it. So it cannot 
move at all. But we observe that a thing is in one place at one time 
and another at another; so it has moved. The missing step in this 
argument is supplied by Aristotle:* a partless thing cannot be partly 
in one place and partly in another, so there is no third alternative. 
Sextus clearly takes this for granted, since he introduces the argu- 
ment with the remark that the assumption of indivisibles itself 
entails that nothing moves. 

There is not’ much to show what use Diodorus made of his 
theory of motion, but there are a few points of interest in the sub- 
sequent ‘development. Diodorus, it seems, did not merely assert, 
what Aristotle had thought too ridiculous to need refutation, that 
“it has moved" could be true of something of which it was never 
true to say "it is moving." He found some examples to make the 
concept more plausible. 
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` Suppose that one man is married at one time and another married 
: " æ » € . . 
a year after him. Now the proposition ‘they have married’ —i.e. 
the perfect—is true, but ‘they are marrying'—the present—is 
false; for when the first was marrying, the second was not yet 
marrying, and when the second was marrying, the first was no 
longer marrying. The proposition ‘they are marrying’ would 
only be true if they were marrying simultaneously. 

Similarly "Helen had three husbands" is true, though “Helen 
has three husbands” never was. e 

Sextus objects to these examples which, he says, depend on an 
ambiguity; for “these men married” may mean “these men married 
together,” which is false, or “this man married and that man mar- 
tied,” which is true. | 

Diodorus had a better example, however, says Sextus. 

Let a ball be thrown on to an overhanging roof. Now during the 
time when the ball is in flight the proposition in the present “the 
ball is touching the roof” is false, since it is still moving. But when 
it touches the roof, the perfect becomes true: “it has touched the 
roof.” So it is possible for the perfect to be true though the 
present is false, and hence a thing may have moved, in the perfect, 
though it does not move, in the present.” 

Sextus’ objection to this is that the present “it is touching the 
roof” becomes true when the ball begins to touch the roof, and the 
perfect becomes true when it ends its contact and returns. 

. . . ?5 

There is another of Diodorus arguments "against motion 
which may perhaps have some relevance to Epicureanism, though 
I cannot profess to understand its significance fully. Diodorus, it 
appears, made a distinction between motion by predominance and 
motion in totality.’ The former occurs when the greater number of 
parts of a body is in motion while the lesser number is at rest, the 

a forc ydp Twa mpd énavTod yeyapnxévat Kai črepov per énavróv. oiov ém 
Tojrwv TÓ pev “orori čynuav” dtiwpa cuvredcorixov ôv dàņbés cory, rà E obros 
yapobov" mapararixéy xabeotas de0Bós arw Gre yap obros eydpet, olm. obros 
éydpet, kal Gre odros eydpet, oUkért obros eydpet. TÓTE à ay Fv arabes én” abréw Tò 
“otro: yapodow’’ eè duéce éydpovv. (Sextus Empiricus Against the Mathematicians 10.97.) 

b BaddAéobw ydp, doi, a$aipa cis tov Dmepkeipevov Spopov. obxoüv v rà 
pera£? ris BoXijs xpdve 76 pèr maparamuóy d£icpa arera ý opaipa ris spos” 
petdds dori Ere yap émdéperas. Grav 8€ Gipyrar ris spodiis, yiveras adn Bes 76 
ouvreAcorixdy, TÒ “Pharo 4 odaipa Tis Spopijs. evdéxeras dpa pevdous óvros Tov 
maparariKod dÀgÜes dmdpyew Tò awvreAearuóv, xal dea robro ui) xweioGar pé ri 
mapararixas kexwíjo0a, 06 avvreMorucós. (Ibid. 101.) 
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latter occurs when all parts are in motion. (The parts, as we sec later 
on, are supposed to be indivisible) But the former is prior to the 
latter, in the sense that the conception ofthe latter implies the former 
but not vice versa; for instance, one cannot become wholly grey 
without having been partly grey. Now suppose a body is composed 
of three indivisibles, two of them in motion, and one at rest. If we 
add a second motionless indivisible, the body will still move, be- 
cause “the three indivisibles with which it moved. formerly are 
_ Stronger than the single added one." And so on, one by one, until 
"we have 10,000 indivisibles, of which 9998 are motionless: the body 
will still be moving “by predominance"—which is ridiculous. So 
there is no motion by predominance; and therefore no motion in 
totality, since the former is prior to it. E | 

This is a most peculiar argument, in which the fallacy seemed 
. obvious to Sextus, as it does to me. I mention it here simply because 
I do not understand it. Perhaps it gives a clue to Diodorus’ general 
position, if he had one. Zeller® regarded the argument as at least 
consistent with Diodorus’ idea that a thing may have moved with- 
out ever moving, but it seems to me to be as valid against motion 
of this kind as against any other. It seems in fact to be nothing but 
an implausible sophistic argument “against motion.” It makes one 
wonder whether Diodorus did after all believe in any positive 
theory of motion.’ 

I think it is possible, then, that Diodorus may have helped Epi- 
curus by developing some of the ideas put forward by Aristotle on 
the subject of partless bodies and an atomic theory of motion. But 
I have not observed anything which Epicurus must have borrowed 
from Diodorus and could not have derived from Aristotle; and 
since on other grounds I believe that Aristotle was by far the most 
important force in the development of Epicureanism, I am inclined 
to discount the influence of Diodorus. 


NOTES TO CHAPTER 9 


1. Kronos was a common nickname for someone who was “ past it," because of its 
supposed association with Chronos (time). See Plato Euthydemus 287 b. 
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- €t pý Te pyréov Kard Toôrov Kexwijobar pér Tt, kwetotat Sè pnde eva (48). 

. Chapter 8, pp. 112-113. 

. 240 b 26. 

. Sextus Against the Mathematicians 10.113: Sirris 8& obeys Kwicews, qas uév ris 


2 9 j f 8€ ^ > ir t 
Kar énixpare.av, Sevrépas 86 rfjs Kar’ ekpivewiv. . . . 


. Zeller (1921-22) [Part II, vol. 1.], p. 266. l 
. Diodorus may have been criticizing the idea of kwetoÜlat karà rå émxparoby in 


Aristotle's De Caelo A2, 269 * 2. Compounds of the simple bodies, says Aristotle, 
move “according to the predominant element." 
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EPICURUS AND DAVID HUME 


THERE are some interesting similarities between the Epicurean 
theory of indivisibles and Hume’s theory of space and time. I hope 
it may sharpen up the details of our picture of the Epicurean theory 
if we compare it at various points with Hume's. 
Hume's theory is set out in his Treatise of Human Nature, Part II: 
I quote from the edition of Green and Grose (London, 1886). 
"Tis universally allow'd, that the capacity of the mind is limited, 
and can never attain a full and adequate conception of infinity: 
And tho’ it were not allow’d, 'twould be sufficiently evident from 
the plainest observation and experience. "Tis also obvious, that 
whatever is capable of being divided in infinitum, must consist of 
an infinite number of parts, and that ’tis impossible to set any 
bounds to the number of parts, without setting bounds at the 
same time to the division. It requires scarce any induction to con- 
clude from hence, that the idea, which we form of any finite 
quality, is not infinitely divisible, but that by proper distinctions 
and separations we may run up this idea to inferior ones, which 
will be perfectly simple and indivisible. In rejecting the infinite 
capacity of the mind, we suppose it may arrive at an end in the 


division of its ideas; nor are there any possible means of evading 
the evidence of this conclusion. 


(Treatise of Human Nature YI, 1, pp. 334-33 5) 
Hume’s argument here plainly requires the assumption of one 
proposition which is not expressed—namely that to “attain a full 
and adequate conception" of a thing entails the comprehension of 
each and every one of its parts. The same unexpressed assumption 
is made by Epicurus in section C 2 of the passage examined in 
chapter x. For the argument there depends on the notion that to 
have an idea of something which has infinite parts entails "arriving 
at infinity in thought"; and this is clearly supposed to be self- 
evidently absurd.*: 
* Please see end of chapter for numbered references. 
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The assumption, which is clearly false, is a more plausible one 
for these two philosophers than it might be for others, because they 
share the belief that to comprehend a thing, or to have an idea of 
it (in Hume's terminology), is to have a mental picture of it. It 
would be interesting to make a detailed comparison between Epi- 
curus’ "sensations" and “preconceptions” on the one hand, and 
Hume's "impressions" and "ideas" on the other; but this would 
take us too far from the present subject. In Greek thought, the word 
vols and its derivatives from the earliest times were most commonly 
used in situations where we naturally use the word "see" in English 
(as in “I see the point,” “I see what you mean")? But even the 
English “see”? does not always denote having a mental picture (we 
can say "I see your argument”). The Greek voós and voeiv were 
very commonly used in this more limited sense, particularly in the 
Homeric poems, but in later literature too. (It is fascinating to ob- 
serve how William Golding has used this idea, whether in conscious - 
imitation of the Greeks or not, in his brilliant novel about primitive 
men, The Inheritors. Thoughts are “pictures.” “The pictures went 
out of his head for a while. . . . There were so many things to be 
said. He wished he could ask Mal what it was that joined a picture 
to a picture so that the last of many came out of the first.”) . 

It is always helpful in understanding Greek philosophical theories 
of voüs to remember its natural connection with mental picturing. 
The connection is particularly close in Epicurus. His theory was that 
the atoms of eidola perceived by the senses printed their pattern in 
some way on the soul atoms, and this pattern was retained in such 
a way that it could be recalled on future occasions. Thinking, for 
him, was an operation with these retained patterns. If any such 
pattern could be shown to contain an infinite number of elements, 
this would involve the theory in the apparently insuperable diffi- 
culty mentioned by both Epicurus and Hume: the mind, which is 
certainly finite, would need to have an infinite capacity, if it was 


ever to comprehend such an object. 
Hume continues: 


"Lis therefore certain, that the imagination reaches a minimum, 
and may raise up to itself an idea, of which it cannot conceive any 
sub-division, and which cannot be diminished without a total 
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annihilation. When you tell me of the thousandth and ten - 


thousandth part of a grain of sand, I have a distinct idea of these 
numbers and of their different proportions; but the images, which 
I form in my mind to represent the things themselves, are nothing 
. different from each other, nor inferior to that image, by which I 
represent the grain of sand itself, which is suppos'd so vastly to 
exceed them. What consists of parts is distinguishable into them, 
and what is distinguishable is separable. But whatever we may 
imagine of the thing, the idea of a grain of sand is not distinguish- 
able, nor separable into twenty, much less into a thousand, ten 
thousand, or an infinite number of different ideas. 
(Ibid. 335) 


When Hume speaks of “an idea, of which [the imagination] cannot 
conceive any subdivision, and which cannot be diminished without 
a total annihilation,” we are reminded of Epicurus’ statement that if 
we accept infinite divisibility we may “in our conceptions of the 
totals be compelled to grind away things that exist and let them go 
to waste into the non-existent” (B 1). Moreover, Hume appears to 
be saying that our idea of a fraction of a grain of sand will not differ 
from our idea of a whole grain, just as Epicurus insists that when we 
think we can make distinctions in the minimum, what we distinguish 
must be equal to the minimum (D 2).? 
Hume continues, as Epicurus did, with an analogy between the 
imagination and the senses: | 
"Tis the same case with the impressions of the senses as with the 
ideas of the imagination. Put a spot of ink upon paper, fix your 
eye upon that spot, and retire to such a distance, that at last you 


lose sight of it; 'tis plain, that the moment before it vanish'd the 
image or impression was perfectly indivisible. 
(Ibid. 335) 


Hume goes on to insist that the indivisible minimum of the 
imagination really is a minimum: the incapacity of the mind to 
conceive anything smaller is therefore not a limitation at all, since 
“nothing can be more minute than some ideas which we form in the 
fancy.” The analogy with sense perception may give a wrong 
impression. We sometimes see as a minimum what we know to be 
actually composed of a great number of parts; but we must not 
conclude from this that our idea of a minimum is similarly tem- 
porary and unstable. i 
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So far Hume's argument moves on the level of ideas"; he con- 
tinues with an inference from the nature of ideas to the nature of 
things: 


Wherever ideas are adequate representations of objects, the rela- 
tions, contradictions and agreements of the ideas are all applicable 
to the objects; and this we may in general observe to be the 
foundation of all human knowledge. But our ideas are adequate 
representations of the most minute parts of extension; and thro’ 
whatever divisions and subdivisions we may suppose these parts 
to be arriv'd at, they can never become inferior to some ideas 
which we form. The plain consequence is, that whatever appears 
impossible and contradictory upon the comparison of these ideas, 
must be really impossible and contradictory, without any farther 
excuse or evasion. ; 

Everything capable of being infinitely divided contains an 
infinite number of parts; otherwise the division would be stopt 
short by the indivisible parts, which we should immediately 
arrive at. If therefore any finite extension be infinitely divisible, 
it can be no contradiction to suppose, that a finite extension con- 
tains an infinite number of parts; And vice versa, if it be a contra- 
diction to suppose, that a finite extension contains an infinite 
number of parts, no finite extension can be infinitely divisible, 
But that this latter supposition is absurd, I easily convince myself 
by the consideration of my clear ideas. I first take the least idea 
I can form of a part of extension, and being certain that there is 
nothing more minute than this idea, I conclude, that whatever I 
discover by its means must be a real quality of extension. I then 
repeat this idea once, twice, thrice, &c., and find the compound 
idea of extension, arising from its repetition, always to augment, 
and become double, triple, quadruple, &c., till at last it swells up 
to a considerable bulk, greater or smaller, in proportion as | 
repeat more or less the same idea. When I stop in the addition of 
parts, the idea of extension ceases to augment; and were I to carry 
on the addition in infinitum, I clearly perceive, that the idea of 
extension must also become infinite. Upon the whole I conclude, 
that the idea of an infinite number of parts is individually the same 
idea with that of an infinite extension; that no finite extension is 
capable of containing an infinite number of parts; and consc- 
quently that no finite extension is infinitely divisible. 

(Ibid. Wl, 2, 336-337) 


Hume's doctrine of "ideas" in this context produces an argu- 
ment virtually identical with that of Epicurus. He tries to establish 
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first that, since infinite divisibility entails possessing an infinite num- 
ber of parts, our idea of a finite extension cannot be infinitely 
divisible; for if it were, the idea would contain infinite parts, and 
the mind, being finite, could not have such an idea. We do have an 
idea of a finite extension; so there must be a minimum idea, than 
which nothing smaller can be conceived. Moreover, he argues 
(rather obscurely), nothing smaller than this minimum can exist, 
and in this sense our ideas “are adequate representations of the most 
minute parts of extension." Therefore, from the fact that an idea 
consisting of an infinite number of parts is shown by Hume's argu- 
ment to be infinite, it follows that an extended object consisting of 
an infinite number of parts is also infinite. 

Epicurus’ inference from ideas to external objects is less explicit, 
but it is there. In C 2 he asserts in effect that there is a minimum 
idea, and that to comprehend something consisting of an infinite 
number of parts is “to reach infinity in thought.” In F he asserts, 
like Hume, that such minima arranged in succession provide the 
means of measuring larger and smaller objects in the imagination. 
Epicurus assumes here that our thoughts, suitably tested and proved, 
tell the truth about the nature of imperceptible things, just as our 
senses tell us the truth about perceptible things. 

Hume adds “another argument proposed by a noted author 
(Mons. Malezieu), which seems to me very strong and beautiful": 


"Tis evident, that existence in itself belongs only to unity, and is 
never applicable to number, but on account of the unites, of 
which the number is compos'd. Twenty men may be said to 
exist; but 'tisonly because one, two, three, four, &c. are existent, 
and if you deny the existence of the latter, that of the former falls 
of course. "Tis therefore utterly absurd to suppose any number to 
exist, and yet deny the existence of unites; and as extension is 
always a number, according to the common sentiment of meta- 
physicians, and never resolves itself into any unite or indivisible 
quantity, it follows that extension can never at all exist. "Tis in 
vain to reply, that any determinate quantity of extension is an 
unite; but such-a-one as admits of an infinite number of fractions, 
and is inexhaustible in its sub-divisions. For by the same rule these 
twenty men may be consider'd as an unite. The whole globe of 
earth, nay the whole universe, may be consider'd as an unite. That 


term of unity is merely a fictitious denomination, which tlie mind 
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ad apply to any quantity of objects it collects together; nor can 
such an unity any more exist alone than number can, as being in 
reality a true number. But the unity, which can exist alone, and 
whose existence is necessary to that of all. number, is of another 
kind, and must be perfectly indivisible, and incapable of being 
resolved into any lesser unity. 

(Ibid. 337-338) 


This is nothing but the Eleatic argument which we have studied in 
chapters 5 and 6, and which we have scen to be an important element 
in the construction of the ancient atomic theory.* I have quoted it 
in full here, because it gives a very clear illustration of Epicurus 
difference from Aristotle, on the subject of unity and extension (see 
section D 3 in the passage of Epicurus studied in chapter 1, with my 
commentary). 

So far, Hume and Epicurus seem to be pretty well in agreement. 
But now Hume begins to refer to his own theory as “the doctrine 
of indivisible points.” Epicurus referred to his indivisibles as “ex- 
tremities" (dxpa) and as “limits” (épara). But he never called them 
points; they were minima, not objects without magnitude. The ques- 
tion is: did Hume agree with this doctrine or differ from it? At first 
sight, it certainly appears that he differed from it. 

It has often been maintained in the schools, that extension must 
be divisible, in infinitum, because the system of mathematical 
points is absurd; and that system is absurd, because a mathematical 
point is a non-entity, and consequently can never by its conjunc- 
tion with others form a real existence. This wou'd be perfectly 
decisive, were there no medium betwixt the infinite divisibility 
of matter, and the non-entity of mathematical points. But there 
is evidently a medium, viz. the bestowing a colour or solidity on 
these points; and the absurdity of both the extremes is a demon- 
stration of the truth and reality of this medium. The system of 
physical points, which is another medium, is too absurd to need a 
refutation. A real extension, such as a physical point is suppos'd to 
be, can never exist without parts, differant from each other; and 
wherever objects are different, they are distinguishable and separ- 
able by the imagination. 

(Ibid. II, 4, 346) 

So it appears that Hume's points have no “real extension,” since 
real extension entails having parts. Nevertheless, they have color and 
solidity, and they are not **non-entities." This is a baffling doctrine. 
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Hume’s points are not limits, like mathematical points, since a num- 
P 


ber of them put together makes an extended magnitude. They are 


not infinitesimals, since an infinite number of them makes an infinite 
magnitude, not a finite one. But they are not extended magnitudes 
themselves, so we are told. 


‘We might extract Hume from this maze by supposing that his’ 


"extension" is to be construed like "plurality" rather than like the 
Greek péyeĝos; there cannot be a plurality consisting of one unit, 
but there can be a uéye6os of one unit, according to the Atomists. 
There is some evidence that this is in fact what Hume meant. He 
observes that "the idea of space or extension is nothing but the idea 
of visible or tangible points distributed in a certain order” (p. 340): 
thus he appears to define extension as a plurality of his points. As two 
or more arithmetical units make a plurality, so two or more 
"points" make an extension; but the unit itself has no plurality, and 
the point has no extension. Two arithmetical units added together, 
without any third member, make a pair; so two of Hume’s points 
added together, without any third thing, make an extended magnitude. 

The passage just quoted is mysterious in that. it distinguishes 
mathematical points with color and solidity from physical points. 
It is particularly interesting that the expression “physical points,” 
rejected contemptuously here, is restored to favor in the later 
Enquiry Concerning Human Understanding, in a footnote: 


Whatever disputes there may be about mathematical points, we 
must allow that there are physical points; that is, parts of exten- 
sion, which cannot be divided or lessened, either by the eye or 
imagination. 
(Enquiry, XII, part 2, note 1) 
I take this to confirm that there is a difference between Hume’s 
points and mathematical points, and that Hume came to realize it. 
His points, having color and solidity, and being parts of extension 
(as he often calls them), cannot differ from physical points. 
It must: be admitted, however, that it is hard work to maintain 
that whenever Hume uses the word "points" in this context, he 
means "minima." For instance here: 


A surface is defin’d to be length and breadth without depth: A 
line to be length without breadth or depth: A point to be what 
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has neither length, breadth nor depth. "Tis evident that all this is 
perfectly unintelligible upon any other supposition than that of 
the composition of extension by indivisible points or atoms. How 
else cou'd anything exist without length, without breadth, or 
without depth? 

(Treatise Il, 4, 348) 


We can save Hume from trouble here only by supposing that he is 
imposing the same limit on the use of “length,” “breadth,” and 
“depth” that he has already imposed on "extension "—that is, that 


they always refer to objects containing at least two units of dimen- 
sion. 


Hume runs into the same trouble as Epicurus on the subject of 
extremities. Both philosophers are convinced that the extremity of a 
thing must be a part of it and must be of the same order of being. 
Epicurus said that "the finite body has an extremity which is dis- 
tinguishable, even though it cannot be thought of in isolation” 
(C 2); the fact that it is distinguishable implies for Epicurus that it 
is a part of the whole, similarly to other parts. Hume writes: 


A surface terminates a solid; a line terminates a’ surface: a point 
terminates a line; but I assert, that if the ideas of a point, line or 
surface were not indivisible, ‘tis impossible we should ever con- 
ceive these terminations: for let these ideas be suppos'd infinitely 
divisible; and then let the fancy endeavour to fix itself on the idea 
of the last surface, line or point: it immediately finds this idea to 
break into parts; and upon its seizing the last of these parts, it loses 
its hold by a new division, and so on in infinitum, without any 
possibility of its arriving at a concluding idea. The number of 
fractions bring it no nearer the last division, than the first idea it 
form'd. Every particle eludes the grasp by a new fraction; like 
quicksilver, when we endeavour to seize it. But as in fact there 
must be something, which terminates the idea of every finite 
quantity; and as this terminating idea cannot itself consist of parts 
or inferior ideas; otherwise it wou'd be the last of its parts, which 
finish'd the idea, and so on; this is a clear proof, that the ideas of 
surfaces, lines and points admit not of any division; those of 
surfaces in depth; of lines in breadth and depth; and of points in 
any dimension. 
(Ibid. 349-350) 
Since we have ideas of surfaces, etc., which are indivisible, it follows 
from Hume’s doctrine of Ideas that the corresponding objects may 
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exist. In this argument he clearly identifies the indivisible minimum 
with the extremity. 


I have already observed that this identification left Epicurus 
without any vocabulary for describing juxtaposition of the minima 
with each other (see chapter 8, p. 116). The same calamity can be 
seen in Hume's theory, and much more clearly. In the following 
passage he considers a possible objection to his theory: 


The second objection is deriv'd from the necessity there wou'd be 
of penetration, if extension consisted of mathematical points. A 
simple and indivisible atom, that touches another, must neces- 
sarily penetrate it; for 'tis impossible it can touch it by its external 
parts, from the very supposition of its perfect simplicity, which 
excludes all parts. It must therefore touch it intimately, and in its 
whole essence, secundum se, tota, & totaliter; which is the ve 
definition of penetration. But penetration is impossible: Mathe- 
matical points are of consequence equally impossible. 

I answer this objection by substituting a juster idea of penetra- 
tion. Suppose two bodies containing no void within their circum- 
ference, to approach each other, and to unite in such a manner 
that the body, which results from their union, is no more extended 
than either of them; ’tis this we must mean when we talk of pene- 
tration. But ’tis evident this penetration is nothing but the annihi- 
lation of one of these bodies, and the preservation of the other, 
without our being able to distinguish particularly which is pre- 
serv'd and which annihilated. Before the approach we have the 
idea of two bodies. After it we have the idea of only cnc. "Tis 
impossible for the mind to preserve any notion of difference 
betwixt two bodies of the same nature existing in the same place 
at the same time. 

Taking then penetration in this sense, for the annihilation of 
one body upon its approach to another, I ask anyone, if he sees 
a necessity, that a colour'd or tangible ae should be annihilated 


upon the approach of another colour’d or tangible point? On the 


contrary, does he not evidently perceive, that from the union of | 


these points there results an object, which is compounded and 
divisible, and may be distinguish'd into two parts, of which each 
preserves its existence distinct and separate, notwithstanding its 
contiguity to the other? Let him aid his fancy by conceiving these 
points to be of different colours, the better to prevent their coali- 
tion and confusion. A blue and a red point may surely lie con- 
tiguous without any penetration or annihilation. For if they 
cannot, what possibly can become of them? Whether shall the red 
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or the blue be annihilated? Or if these colours unite into one, what 
new colour will they produce by their union? 


(Ibid. 346-347) 

Here Hume has given away too much in the first paragraph, by 
speaking of external parts. Of course an indivisible cannot have parts. 
But his idea of two " points" lying contiguous, without penetration 
or annihilation, requires the concept of extremities or edges of 
points which are not parts of them. 

This comparison of Hume and Epicurus has led me to think that 
Hume's theory, in spite of being called a theory of indivisible points, 
probably did not differ from Epicurus’ theory of indivisible magni- 
tudes. So I have arrived at a rather different appreciation of his 
doctrine from that given by Professor C. D. Broad in a lecture to 
the British Academy in 1961. Hume speaks of his indivisibles both 


_ as minima and as points; but they cannot literally be both, and so 


we must choose to discount one or the other as being an imprecise 
expression, It seems to me that the important thing for Hume is that 
his indivisibles are minima, and that he could jettison the expression 
“points” without serious damage to his theory (though it would 


.need a good deal of rewriting, as we have seen). Professor Broad 


takes the opposite view; his severest criticisms are connected with 
the doctrine of indivisible points. Thus he examines Hume’s notion 
of the contiguity of points, and concludes that the only way to make 
sense of the notion of contiguity, in the case of two points, is to 
suppose that there is an intrinsic minimum distance, such that two points 
cannot be nearer together than this. Naturally enough, he finds this 
theory so full of paradoxes that it “can be fairly safely dismissed as 
rubbish".5 If we interpret Hume's “points” as minima, most of 
Professor Broad's criticisms of them are irrelevant. 

But that is not to say, of course, that the doctrine cannot be 
criticized on other grounds. There are two questions: was the doc- 
trine of indivisible minima a reasonable theory in itself for a philo- 
sopher of Hume’s day to hold? and do Hume’s arguments in support 
of the doctrine merely require rewriting more precisely, or do some 
of them depend on the identification of the minimum and the mathe- 
matical point? I do not feel capable of answering the first question, 
since I am too ignorant of eighteenth-century geometry; but I will 
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try at the end of this chapter to assess the Epicurean theory in its 
historical context. As to the second, the arguments for the existence 
of minima which I have quoted do not appear to depend on the 
identification of the minimum and the point, though there is one 
place where this is doubtful. It is essential for Hume that the mini- 
mum idea really is a minimum; and he sometimes appears to regard 
this as established because it is “perfectly simple and indivisible.” 
He again uses the expression “ perfect simplicity, which excludes all 
parts,” when speaking of mathematical points as conceived by the 
mathematicians (346-47). Now of course nothing can be smaller 
than a true mathematical point, since it is defined as having no 
magnitude at all. But this premise should not be used by Hume, if 
his “points” are consistently regarded as minima. So far as I can see, 
he has no other argument for this proposition. But I am not sure 
that he needs one. At least his argument for the existence of a mini- 
mum idea is independent of this proposition. It is only in the infer- 
ence from ideas to objects that the proposition is needed. 

But this inference is no doubt liable to more fundamental 
criticisms than that it makes use of this one dubious proposition. 
Professor Broad observes:$ “I have no doubt that Hume’s general 
account of what is involved in having an idea of so-and-so is, and 
can be shown to be, rubbish." I shall not attempt to criticize this 
theory now, except to the extent of observing that the concepts 
required for explaining the juxtaposition of indivisible minima 
would be difficult to accommodate in Hume’s theory of ideas. 


NOTES TO CHAPTER 10 


I. See also On Indivisibie Lines 968 a 22jf., and chapter 5, p. 70 above. . 

2. See further my article ““The early History of the Concept of Soul," Bulletin of the 
Institute of Classical Studies, University of London, 3 (1956), pp. 1-18, and the 
works quoted there. 

3. It may be objected that Hume has already fallen into a contradiction. He states 
that the idea of a grain of sand is not distinguishable into twenty or a thousand 
different ideas; but he also admits that “I have a distinct idea of these numbers and 
their proportions." It might seem to follow, even for Hume, that one could dis- 
tinguish the idea of 1/1000 of a grain of sand from that of 1/10,000 of a grain of 
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sand, at least to the extent of saying that the former is 10 times as large as the latter. 
But I think Hume is consistent here. He admits that we can distinguish “these 
numbers and their proportions." We can operate successfully with the fractions 
1/1000 and r/10,000. He might agree to the conditional statement: “If we could 
distinguish between the ideas of 1/1000 and 1 [10,000 of a grain of sand, the former 
would be 10 times as large as the latter." It is still open to him, however, to say 
that as a matter of fact we cannot distinguish them; concepts are not distinguished 
simply by naming them, even if the names we give them entail some mutual 
relations. Because we can see what proportional relation would exist between a 
thousandth and a ten-thousandth of a molecule of salt, for example, it does not 
follow that we could make any other sensible statements about them. 
This example may help to clarify Hume's argument. If we are prepared to 

accept that a thousandth of a molecule of salt is “inconceivable” in a sense, this is 
because we know that one molecule is the minimum quantity of salt. When Hume 
asserts that the ideas of a thousandth and of a ten-thousandth of a grain of sand are 
indistinguishable, this is because he is satisfied that they are less than the minimum 
quantity of extension. His mistake is in supposing that there is a minimum quantity 
of extension. But because we cah speak of 1/1000 of an inch and 1/10,000 of an inch, 
it does not follow that an inch is divisible into such fractions; that conclusion depends 
on what an inch is, not on the numerical relations between these fractions. 

4. Zeno A 21. See chapter 5, p. 67; chapter 6, pp. 82-83. 

$. Broad (1961), p. 171. 

6. Ibid. p. 165. 
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CONCLUSION 


I HAVE tried in the preceding chapters to establish the facts about 
the Epicureza theory of minimal parts and about its origins and 
purpose. The final task is to make an attempt to evaluate it in its 
historical context. Did it offer a better or worse solution of the prob- 
lem of divisibility than others available at the time? In other words, 
was it better or worse than Aristotle’s solution? It would be wrong 
to shirk these questions altogether, but I shall not attempt to do 
more than suggest some lines of thought; I am well aware that a 
full appraisal would need a better knowledge of the philosophy and 
mathematics of the continuum than I have. 

To understand Aristotle’s theory, it is essential to be clear about 
the sense of potentiality as it appears there, since it entails some odd 
consequences which are not always observed. We have studied in 


some detail Aristotle’s critique of the Atomists’ theory in De Genera-. 


tione et Corruptione (see ch. 6); there he puts forward his own idea 
that spatial magnitude is potentially divisible to infinity as the solu- 
tion of the dilemma which seemed to lead to indivisible magnitudes, 
But this potentiality is more fully explained in the Physics: 


That infinite magnitude does not exist in actuality has already 
been said; but it does exist by division (for it is not difficult to 
demolish “indivisible lines"); so it remains that the infinite exists 
potentially. But this potential being must not be taken to mean 
that, just as this is pctentially a statue because it will be a sta:ue, 
so there is an infinite which wil be in actuality. On the contrary, 
being has many senses, and the being of the infinite is like that 
of a day or a festival of games, by a succession of different things 
always happening (for in these cases too there is potentiality and 
actuality: "the Olympic games exist” means both that the con- 
test can happen 2 that it does happen). The infinite is manifested 
in one way in the case of time and the generations of men, and 
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in another way in the division of magnitudes. For in general the 
infinite exists in this way, by one thing always being taken after 
another, that which is taken always being finite itself, but always 
different from the last; but in the division of magnitudes that 
which is taken remains, whereas in the case of time and men the 
members perish, though in such a way that the series does not 

In its most usual sense in Aristotle, potential being is secondary 
to actual being. In Metaphysics € 8, he explains in detail that actuality 
is prior to potentiality in substance or being, as well as in knowledge 
and definition. That should entail—and Aristotle clearly means it to 
entail—that we cannot have knowledge of or define a potential 
being in any class without reference to an actual member of the 
same class; and, more fundamentally, that the existence ofa potential 
being in any class has as its essential condition the existence of an 
actual being in the same class. One of his favorite examples is the one 
used in the passage just quoted—the bronze which is potentially a 
statue. The name "statue" refers primarily to actual statues: it would 
have no use if there had never been actual statues. To call a lump of 
bronze a potential statue is to think of a future in which it will be 
an actual statue. The form of the statue must be actual in our minds 
if we call the bronze a potential statue. 

But a spatial magnitude has the potentiality of infinite divisibility 
in a different sense. In this case there is no possibility that it will ever 
actually be divided to infinity, and we can never think of it as having 
been divided to infinity. The potentiality is all there is. 

Is this merely juggling with words? If we remove the technical 
word “potentiality” (8óvajus) and substitute “can” (8óvaota:), are 
we saying merely that a magnitude can be divided to infinity but 

a rò òè péyeDos Gri pèv kar evépyeway oùk čarw čepov, elpyrat, Siarpécer 3° 
éarív' od yàp xoXemóv dveAeiv tas dropous ypappds- Aeímeras obv Suvdper elves rò 
&reipov. ob Set Bé rò Suvdper dv Aap Pdvew, dowep ei Bvyvaróv roër ávBpudvra. elvai, 
ws kal ora oír dvdpuds, oðrw Kal repov & Eorar evepyeig: GAN’ mel roMaxás 
tò elvat, @onep 1) pépa Eort kal 6 dywy TG dei Ado Kai Mo yiyveollas, odrw Kai 
TÒ repov (xal yap émi roórww Eort kai Suvdper xal evepyeig: "OAdpma yap zoe 
kat TÔ Sivacbat röv aydva yiyvecfa: kal TQ yiyveoba) ws 8 & ve TÔ xpóvo 
Shov [rò &metpov] xal émi rw avOpdawv, xol èm ris Sauptoews TOv peyel. 
GÀes uév yap otras Exrw tò drepov, 7 dei Mo kal áo AapPdvecBar, kai 76 
AapBavopevov prev det elvat memepaopévov, dA’ dei ye črepov kal repor a ev 
tois peyéleow úrouévovros ToU Andbévros [rotro oupBaiver), émi 5é roô ypóvov xai 
Tüy dyÜpcymcv $Üepouépav oŭrws dore ui) émdAcinew. (Physics F 6, 206 a 16-b 3.) 
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also cannot? Diodorus Cronus would have said so, since he defined 
the possible (rò Suvardy) as “that which either is or will be true" 
(perhaps indeed he did say so, and Epicurus followed him: but that 
can never be more than a guess).*! But Aristotle provided illustra- 
tions to clarify his meaning: the mode of existence of the infinite is 
similar to that of a day or of the games, which have actual existence 
but by virtue of a succession of events, not all at once. These 
examples are not free from ambiguity. Presumably he was not 
thinking of the day and the games as being infinitely divisible, as 
every period of time is, in his view. In that case they would hardly 
serve as clarifications of the mode of existence of the infinite: they 
would merely be cases of the phenomenon that is to be explained. 
Moreover, both the day and the games differ from the infinite in 
that they are at some time completed. Probably the point of the 
illustrations is this: we can truly say "it is Wednesday" or “the 
games are on," even though the whole of Wednesday and the whole 
of the games are never in actual being at one time. Their mode of | 
being is a succession of happenings; and this is also true of the 
infinite. Aristotle adds that there is a difference between magnitudes 
and days or games, in that in the former case the succession does not 
mean that each part in turn disappears or passes away, whereas in 
the latter case it does. 

The examples of the day and the games do not solve the prob- 
lem, however, because both are at some time completed. Aristotle’s 
doctrine of the infinite is that it can never be completed: it means 
precisely that. “The infinite is not where there is nothing further, 
but where there is always something further."? The question still 
arises, therefore, whether this is a legitimate form of potentiality 
in Aristotle’s philosophy. 

Much light has been shed on this question by the excellent dis- 
cussion in Professor Wolfgang Wicland’s recent book, Die aristote- 
lische Physik.3 He points out the essential connection between the 
infinite and motion in Aristotle’s theory. Infinite divisibility is a 
process in time: as Aristotle puts it himself, "infinity does not stay 
but is always in progress."* To say that a magnitude is infinitely 
divisible is to say that the process of dividing it is an endless one. The 

| * Please see end of chapter for numbered references. 
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important thing about this is not so much its positive content as 
what it excludes: it implies that finite spatial magnitudes, though 
infinitely divisible, do not consist of an infinite number of parts. 

This is a point that is often missed. Modern mathematicians can 
work with infinite sets, and the process of integration in the calculus 
is sometimes regarded as finding the aggregate of an infinite number 
of parts (rather than the limit of an infinite series). Aristotle's theory 
of infinite divisibility has been found sufficiently similar to modern 
theories to suggest that he held this view as well. That would mean 
that the difference between Aristotle and Epicurus lay precisely in 
this, that Aristotle denied what Epicurus asserted in C1 of the 
passage we studied in chapter 1: “When someone once says that 
there are infinite parts in something, however small they may be, it 
is impossible to see how this can still be finite in size; for obviously 
the infinite parts must be of some size, and whatever size they may 
happen to be, the size of the total would be infinite." But in fact 
Aristotle could agree with Epicurus about it. Since this statement may 
appear paradoxical, I shall produce some support for it before con- 
sidering how it affects our estimate of Aristotle’s theory. 

. At times, Aristotle may seem to contradict Epicurus' assertion. 
In a passage of the Physics he argues that “the infinite by addition" 
corresponds with “the infinite by division”’; that is to say, if we 
divide a length A to give A’ and a remainder, and then divide the 
remainder so as to give A” and a remainder, and so on, then since 
division goes on ad infinitum, we are at the same time establishing that 
there is a series A’ +A” + ... which goes on ad infinitum. He writes: 


In a finite magnitude, if one takes a definite part and adds to it 
in the same ratio, not taking the same part of the whole magnitude, 
then one will not traverse the finite magnitude: but if one so 
increases the ratio that one always takes the same magnitude— 
any one—then one will traverse it, since every finite magnitude 
is exhausted by any finite magnitude.» 


Aristotle here agrees with Epicurus in the second sentence that by 
taking a sufficiently large number of parts, if the parts are all of the 


P év yàp TO semepaapéro peydOer äv AaBdw tis dprapevoy "pocAauBávn rà abr 
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same size, however small, one can exhaust any finite magnitude; so 
that an infinite number of equal parts, however small, would make 
an infinite magnitude; but at first sight he seems to differ from 
Epicurus in his first sentence by observing that if the parts diminish 
each. time in a fixed proportion, then an infinite number of them 
= will not make an infinite magnitude. However, that is not exactly 

waat Aristotle says. What he does say is that if you take one part A’ 
of the magnitude A, and then another part A” such that A:A':: 
A’:A", and so on, you will never traverse A. However far you go, 
there is still further to go. One might indeed be tempted to say that 
the magnitude A is therefore the snm of an infinite series of parts 
A’, A", . . ..But Aristotle does not say so, and it would be truer to 


his view to say that however long one continued to find parts like. 


A’, A", there would still be something left of A; hence A does not 
cansist of parts like A', A". | | - 

This point can be confirmed from a later section of the Physics, 
where Aristotle asserts that any one of the infinite number of points 
in a continuum at which it is potentially divisible is actualized only 
if and when the continuum is divided there. So a point is not 
actualized if something in continuous motion merely passes through 


it, but only if a pause is made there—i.e. if the motion is no longer 
continuous. 


So we must say to the man who asks if it is possible to traverse an 
infinite (number of stages) either in time or in distance, that in a 
sense it is possible, but in another sense not. It is not possible to 
traverse them in a state of actuality, but in potentiality it is pos- 
sible. That which moves continuously has traversed an infinite 
(number of stages) per accidens, bat not in an unqualified sense. 
For incidentally the line has an infinite number of "halves," but 
its essence and being are different from that.¢ 


Tais is the nearest Aristotle comes to saying that a finite magnitude 

may be considered as having an infinite number of parts.5 
Aristotle's discussion of the continuum, in Physics Z and else- 

where, is considered by some to be his best work. There can be no 
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doubt that his analysis of the concepts of edges, surfaces, contact, 
succession, and so on, is astonishingly advanced. His solution of the 
divisibility problem was successful in that it stopped philosophers, 
except the determined Atomists, from concerning themselves with 
indivisible magnitudes. It made possible a much better understand- 
ing of the nature of continuous motion (though as a matter of fact 
very little progress was made in that field in the centuries after 
Aristotle's death). It is a natural supposition that it must have proved 
useful to mathematicians: Euclidian geometry used the principle of 
infinite divisibility, and one supposes that geometers would be grate- 
ful to Aristotle for laying the ghost of indivisible magnitudes. But 


the situation is not as clear as that. As we have seen, Aristotle's 


theory did not admit the concept of the sum of an infinite series. The 
ancient geometrical method of “exhaustion” assumes that by adding 
continuously to a finite magnitude one will equal the assigned 
magnitude; and this is precisely what is denied by the Aristotelian 
theory. The celebrated theorems in Archimedes’ Method, which 
come very close to using integrations, are sometimes said® to use 
the assumption that an area is made up of an infinite number of lines. 
But I can find no statement that the number is supposed to be 
infinite; it is quite possible that Archimedes thought of them as 
mathematical atoms, as Boyer remarks in his History of the Calculus 
(p. 50). In any case, even if Archimedes did believe that the area can 
be regarded as containing an infinite number of lines, this would 
not be an application of Aristotle’s theory: for Archimedes uses the 
expression “the triangle is composed of all the lines . . .,” and this is 
not an Aristotelian concept, as we have seen.’ It is not clear, there- 
fore, that Aristotle’s theory of the continuum was used by ancient 
mathematicians, or could have been used by them.® - 

But we have not yet answered the question whether Aristotle's 
theory is ultimately consistent with the rest of his philosophy, and 
it is still a hard question to answer. As we saw above (p. 148), in 
his discussion of the potentiality of the infinite, Aristotle speaks first 
of the potential as opposed to actual being, as if he were using the 
terms just as he normally does. If this were so, then he would have 
admitted a potential being, “the infinite," to which no actual being 
corresponds, and this would indeed be inconsistent with the very 
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important and fundamental proposition that actual being is prior to 
potential being. However, Wieland is clearly right to draw attention 
to Aristotle's theory of motion in this connection. Motion is defined 
as the actualization of an incomplete potentiality ;9 there is no reason 
why Aristotle should insist on the existence of a completed motion 
as 2 prior condition. The potentiality of the infinite seems to be as 
legitimate as the potentiality of motion. - 

Whatever may be the status of this concept within the frame- 
work of Aristotle’s system, it was not likely to recommend itself to 
the Atomists, who had no room in their system for potentiality in 
any form. Aristotle’s answer to the problem of divisibility dispensed 
altogether with ultimate parts. This was reasonable enough, since in 
his metaphysics it is the specific form or essence that is the most real 
thing, and as such is the primary object of knowledge. Con- 
stituent parts are secondary: knowledge of the parts comes from 
understanding their relation to the whole. Matter, as opposed to 
form, is the indefinable element in a thing. Epicurus’ total diver- 
gence from this way of thought is plain enough, and it can be seen 
clearly in the passage studied in chapter 1. There he argues that a 
finite magnitude cannot be infinitely divisible, since if it were it 
wcald have to be possible to “reach infinity in thought." He implies 
that to think of a thing is to get a view of all its parts; so a thing 
carnot be composed of an infinite number of parts, if it is to be 
comprehensible. If things are infinitely divisible, then they “crumble 


away into non-being,” and there is no stability or firmness in our ` 


conceptions of them (B 1). This insistence on the necessity for irre- 


ducible parts on the theoretical level corresponds closely, as we have | 


already seen in chapter 1, with the argument for the existence of 
indivisible physical parts—i.e. atoms: if they did not exist, every- 
thing would be in danger of “perishing into non-being"' (Letter to 
Herodotus §41). It is true, of course, that for Epicurus the basis of 
our knowledge of things is sense perception, and sense perception 
deals with wholes, not directly with ultimate parts. But the data of 
sense perception are explained by reference to the ultimate parts; 
sensible qualities are reducible to non-sensible properties of atoms. 
At the theoretical level, these properties of atoms are themselves 
redacible to the numbers and arrangement of their ultimate parts, 
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These are the fundamental units of the Epicurean world. 

Thus Epicurus was bound to reject the idea of a division which 
dispensed. altogether with ultimate parts. It would seem to him 
contradictory to say that a finite magnitude is potentially divisible 
to infinity, and yet to deny that it consists of an infinitely large 
number of parts; to divide is to divide into parts, and a thing con- 
sists of those things into which it is divided. He would be impatient 
with the idea of a potentiality which never can be actualized.o 

Epicurus had some reason, then, for rejecting Aristotle’s theory. 
But he is certainly open to criticism for not making clear how far he 
was prepared to take his atomism, and what was the relation between 
his own atomistic view of matter and space and the infinitely divis- 
ible magnitude of contemporary geometry. We must examine this 
relation more closely. Was Epicurus committed to rejecting geo- 
metry? Did he wish to substitute another geometry? Was he simply 
indifferent to geometry? 

Before considering the position of Epicurus directly, we must 
look at some earlier figures. It is sometimes said by historians of 
Greek philosophy and mathematics that Zeno of Elea proved the 
infinite divisibility of extended magnitude, that the existence of 
incommensurables, discovered in the fifth century, entailed infinite 
divisibility and was proved to entail it, and consequently that anyone 
in the fourth century who denied infinite divisibility was either 
ignorant or incompetent. I have tried to show, in chapter 7, that 
such a picture as this is not a true representation of the facts. At 
least in Plato’s Academy there were men who were not novices in 
mathematics who asserted the existence of indivisible magnitudes, 
We have Aristotle’s explicit statement" that Plato himself wished 
to substitute “indivisible lines" for the points of the geometricians, 
and I do not think we can avoid construing this as a denial of the 
infinite divisibility of extended magnitude. 

How did the Academy attempt to reconcile “indivisible lines” 
with the rest of geometry? I cannot work out any satisfactory 
answer to this question. It seemed that there was a dilemma. The 
discovery of the incommensurables, followed by the proof of the 
irrationality of 4/2 etc., followed by Eudoxus’ method of bringing 


the irrationals into a general theory of proportion, seemed to prove 
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the infinite divisibility of all extended magnitude. On the other 

hand, infinite divisibility seemed to entail an infinite number of 
parts, each having magnitude; and Zeno’s arguments seemed to 
show that there could not be an infinite number of such parts in a 
finite magnitude. Since Berkeley and Hume were puzzled by this 
same dilemma, it does not seem to me surprising that Plato’s Aca- 
demy, two millennia earlier, found it difficult. So far as can under- 
stand it, part of Plato's solution of the dilemma was to include 
certain irrational dimensions in his elementary and irreducible 
triangles: thus his stock of basic units, as it were, includes irrationals, 
and does not have to create them. But I do not understand how this 
idea is related to "'indivisible lines,” or to the rest of the geometry of 
which he was a passionate advocate. 

With Epicurus, the position may have been much simpler. His 
view was that the real world of atoms and void was composed of 
minima. Any account of the basic structure of the world therefore 
must consist of counting the minima: there is nothing more to it. 
What we should expect, therefore, a priori, is that Epicurus would 
regard geometry as irrelevant to the study of nature, because one 
of its essential principles (that of infinite divisibility) was contrary to 
the facts of nature. _ 

There is little evidence for Epicurus’ views about geometry, but 
such as it is it exactly confirms this expectation. Sextus, at the begin- 
ning of his Adversus Mathematicos, reports that the Epicureans re- 
garded the mathemata (a class of subjects to be learnt which included 
geometry) as “contributing nothing to the perfection of wisdom.” 
Proclus, in his Commentary on Euclid (Friedlein, p- 199), divides the 
critics of geometry into two classes: those who object to its prin- 
ciples, and those who complain that its theorems do not follow from 
the principles as given. The former class is divided into those who 
criticize the principles of knowledge in general (the Sceptics), and 
those who critizize the principles of geometry alone (the Epicureans). 

"The Epicurean theory of minimal parts, if it has been correctly 
described in this essay, was a typical piece of Epicurean philosophy. 
We might say that Epicurus was confronted with a choice—between 
infinite divisibility and minimal parts. He thought he saw that the 
former alternative would lead him into positions inconsistent with 
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experience: for instance, it would be necessary for a man to be able 
to “reach infinity in thought,” and this was contrary to experience. 
There was no counter-evidence against the existence of minimal 
parts in nature; the analogy of the senses suggested that there was a 
minimum; so he opted for this alternative, and doggedly worked 
out the details, in so far as he thought it necessary. But he made no 
attempt, apparently, to work out a fully systematic mathematical 
theory to support his physics. On his own premises, there was no 
reason why he should. His purpose was to teach peace of mind. 
However deplorable his rejection of philosophical enquiry may be, 
we may accept it as explaining why we can find no trace of a New 
Geometry. 


NOTES TO CHAPTER II 


. Diodorus quoted by Arrian, Epict. Diss. 2.19.1. See Oskar Becker (1 956). 

. 207 a 1-2. 

. Wieland (1962), pp. 278-316. 

. 207 b 14: o08€ péver ý daretpia à. yiyvera. 

. Simplicius actually goes further than Aristotle in agreeing with Epicurus. See his 
Physics 142.10-15 and 459.22-26. He goes further in that he puts the point more 
positively than Aristotle: “that which is made of infinitely numerous magnitudes 
must be infinite in magnitude." (rò &£ dzreípuw à mYjBex peyeav &metpov dv ety 
T peyébe: (142.12).) 

6. E.g. by Heath (1912). 

7. Archimedes, II, 436.23: èk trav & rQ TZA rtpyávo [sc, ypappav] rò TZA 
tpiywvov ovvéotnkev. 

8. Wieland (1962), p. 289, opposes Ross’s contention that Aristotle’s theory of the 
continuum showed him to have a good mathematical mind: “ Mir scheint dagegen, 
dass kaum etwas so deutlich wie die Kontinuitätslehre beweist, dass Aristoteles 
kein Mathematiker war, sondern ein Physiker, der die Grundstrukturen der 
phänomenalen, anschaulichen Welt analysiert. Im Sinne einer mathematischen 
Strukturtheorie sind Zenons Überlegungen oder Platons Theorie der unteilbaren 
Linien Beispiele für eine schon höher entwickelte abstrakte Mathematik, wenn 
man sie mit der aristotelischen Kontinuitätslehre vergleicht.” 

9. Physics T' 2, 201 b 31-33. 

10. He is not alone. C£. Sir David Ross, Aristotle’s Physics, Introduction, p. 53: “It 

seems impossible to accept [ Aristotle's] view that the points in a line are brought 

into existence either by our act of dividing it or by our counting points in it, or 
by a body's coming to rest at them. All these processes alike must be held to imply 
the pre-existence of the points, and thus the existence of an actual infinity of points 
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in a line." So also, of course, David Hume: “’Tis obvious, that whatever is 
capable of being divided in infinitum, must consist of an infinity of parts” (Treatise 
II, 1, quoted in chapter 1o). 

It is perhaps worth noting that Kant shared Aristctle’s view: see The Critique 
of Pure Reason, p. 459 (ed. Kemp Smith): “ We are not entitled to say of a whole 
which is divisible to infinity, that it is made up of infinitely many parts. For although 
all >arts are contained in the intuition of the whole, the whole division is not so 
contained, but consists only in the decomposition, that is, in the regress itself, 
whereby the series first becomes actual Since this regress is infinite, all the 
members or parts at which it arrives are contained in the given whole, viewed as 
an aggregate. But the whole series of the division is not so contained, for it is a succes- 
sive infinite and never whole, and cannot , therefore, exhibit an infinite multiplicity, 
or zny combination of an infinite multiplicity in a whole."' 

TI. Metaphysics A 9, 992 a 22ff. quoted in chapter 7, note a. 


Study II 
ARISTOTLE AND EPICURUS ON 
VOLUNTARY ACTION 
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THE subject of this study is often referred to as the Epicurean 
“theory of free will.” It is a convenient name, but it has its dangers. 
The Greeks up to the time of Epicurus managed to discuss and 
theorize about human behavior without using the concept of will 
at all; consequently any attempt to make their theories conform to 
a system which does use this concept is apt to generate confusion. 
Lucretius’ expression libera voluntas does indeed look like a Latin 
version of "free will”; but it does not correspond closely with any 
single Greek expression. Since I am trying to understand the d 
Epicurean theory, I shall try to avoid talking about "free will,” 
at any rate to put the phrase in quotation marks to show that it is 
being used only as a handy abbreviation. 

It might be said that the problem which Epicurus theory tried 
to solve arose out of the context of excuses. When the philosophers 
discussed the subject of moral judgment, they found they had to 
separate human misdemeanors into two classes: those for which the 
alleged culprit had an adequate excuse and for which he could not 
therefore reasonably be blamed, and those for which he had no 
excuse and for which he was therefore responsible. They had to 
draw up a list of criteria for placing any given action into one class 
or the other. Difficulties arose when certain criteria were proposed 
which seemed to imply that all actions were excused from blame, 
and were correspondingly exempt from praise also. Epicurus’ philo- 
sophical system led to a difficulty of this kind. One of the obvious 
criteria for classifying actions as culpable or not was the question of 
whether or not they were the result of merely physical or corporeal 
interactions. Thus a man cannot reasonably be blamed for being 
over six feet tall, or for getting his clothes dirty if he is beaten up 
by thugs. But the Epicurean system was one which allowed only 
physical interactions: the one possible interaction was the collision 
of atoms with each other. This applied to the human psyche as much 
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as to any other compound in the world. Epicurus was therefore 
required to show that morality was not meaningless in such a 
system: he had to find criteria for distinguishing actions which are, 
and actions which are not, liable to praise and blame. 

It is generally agreed now among interpreters of Epicurus that 
in some way he used the concept of a swerve of atoms (clinamen, 
mapéykAwors ) for this purpose. There have been attempts in the past 
(for example by A. Brieger, in his Die Urbewegung. der Atome und 
die Weltentstehung bei Leukipp und Demokrit, 1884) to argue that the 
connection between human morality and the random swerve of 
atoms was made not by Epicurus himself but by his blundering 
disciples. But it is unlikely that anycne will now want to maintain 
that the connection is not orthadox, although there is no statement 
of it in the surviving works of Epicurus. The question now is not 
whether Epicurus used the swerve in his explanation of human action, 
but-how he used it. l 

There is an interpretation of Epicurus’ theory which is com- 
monly put forward now, based largely on the work of C. Giussani 


(Studi lucreziani in his edition of Lucretius, 1896) and C. Bailey 


(The Greek Atomists and Epicurus, 1928, and Lucretius, 1947). In out- 
line it is as follows, The human psyche consists of atoms, which like 
the atoms of all compounds in Epicurean theory are in motion. By 
the mechanism of sense perception, atomic eidola are received from 
the environment into the sense organs, and by collisions the atoms 
of these eidola transmit an impulse to the atoms of the psyche so as 
to alter their motions. These alterations constitute both a phantasia, 
that is, an impression of the nature of the object which caused them, 
and a pathos, that is, a reaction of pleasure or pain to this object. The 
reaction stimulates in response a movement to take or to avoid the 
object. But somewhere in this sequence of events there is a break in 
continuity. If there were no break n continuity, the responsive 
movement would be necessitated by the conjunction of the original 
motions of the soul atoms with the motions of the atoms of the 
eidola received from outside. The required break in continuity is 
supplied by the atomic swerve, which is something new, something 
that was not present in the initial conditions. 
Giussani puts it in this way: ““The motives, that is to say the idea 
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or perceived image of the object and the consequent desire to pursue 
or avoid it, are reducible in substance to internal motions of atoms, 
and the act of volition too consists solely of internal atomic motions; 
but the passage from the former to the latter is not a mechanical 
connection or a mechanical transformation of the former into the 
latter—that would mean the rule of necessity—but the latter is deter- 
mined (or not determined) spontaneously, just as the atomic swerve 
is spontaneous" (Studi lucreziani, p. 126). 

According to this account Epicurus posited an atomic swerve 
for every instance of free action. Between the stimulus and the 
response, if the response is to be a free one, it must happen that an 
atom in the agent's soul swerves from its path. But the swerve's 
occurring at just this place and time, after the receipt of a stimulus 
which requires action, can only be a matter of coincidence. There 
can be no causal connection between the stimulus and the swerve, 
since it was certainly part of Epicurus theory that no cause could 
be assigned for a swerve. The occurrence of a swerve was an event 
completely isolated from all preceding events, — . 

Hence Epicurus’ theory as described by Giussani and Bailey con- 
tains a startling paradox. The reason for insisting on human freedom 
(in this sense) is that we want to distinguish between actions which 
are subject to moral appraisal and those which are not. But the 
atomic swerve seems to be well adapted to produce unexplained, 
random, sudden, motiveless actions, but totally unsuitable to pro- 
duce the deliberate actions which are typically liable to moral 
appraisal. The stage is all set for someone to produce a rational, 
normal, decent action: he sees a friend in distress, his character pre- 
disposes him to help—then the swerve takes place, and instead he 
catches a No. 27 bus to Kew. And that—catching the bus—is a 

i free action. 

e eis Giussani and Bailey both observed the implausibility 
of this. They both tried to evade it by introducing the concept of a 
concilium into the story. It is not the motion of a single atom that 
produces the volition, but the motion of a concilium of soul atoms; 


and this, they think, somehow makes it a more plausible hypothesis. 


The random swerve of single atoms in the concilium which con- 
stitutes the soul somehow causes the concilium to move in such a way 
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that the resultant action is not random but appropriate. Bailey writes 
(Lucretius, ‘note on 4.877-887): “What in the individual atom is a 
matter of chance, in the conscious complex of the ‘animus’ is 
‘conscious chance’, which was to Epicurus the equivalent of will." 

The more I studied this account of Fpicurean doctrine, the more 
incomprehensible I found it. I could make nothing of the idea of 
"conscious chance," either as an interpretation of the Epicurean 
texts or indeed as a usable concept in any psychological theory. 
Moreover, the introduction ofa random element into every deliber- 
ate human action seemed to me strange in itself, and not explained 
by anything in the history of philosophy before Epicurus. I went 
back to the texts, therefore, to see if they did in fact force us to 
beliewe that this was what Epicurus meant. 

The most important text, indeed the only one which positively 
expounds the subject, is Lucretius 2.251-293. The conclusion of my 
study of this text, which is presented in chapter 1, was that Lucretius 
did not appezr to say that there is a swerve of atoms between the 
stimulus and the response in the case of every deliberate action. It 
seemed to me that he introduced the swerve at another point in the 


biography of the agent. 


In order to confirm this impression, and to explain it if it turned 
4 


out to be cozrect, the obvious move was to study the previous 
attempts which had been made by Greck philosophers to tackle the 
problem. It is always possible of course that a theory is completely 


new. But I believe it is a useful heuristic principle to assume that . 


completely new ideas are rare in the history of philosophy—and in 
any case Epicurus is plainly not the most original of philosophers. 

It was not necessary to look further than Aristotle for the con- 
firmation and the explanation. Cyril Bailey, whose books on Epi- 
cureanism have been most influential on students of the subject 
during the last three or four decades, rather overlooked the import- 
ance of Aristotle in the development of Epicureanism. It was forced 
on the attention of the learned world, with an almost Operatic 
flourish, by Ettore Bignone, in a number of articles and a very large 
book (L' Aristotele perduto e la formazione filosofica di Epicuro, 1936). 
It was perhaps unfortunate that Bignone complicated his account 
of the history of the relation between Aristotle and Epicurus with 
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the theory that Epicurus knew only the "published" works, and 
particularly the dialogues, of Aristotle. It is an implausible thesis, 


and it was not supported with sufficient arguments. Moreover, some 


of Bignone's connections between Aristotle and Epicurus, particu- 
larly those taken from Aristotle's Protrepticus, were excessively fine- 
drawn. However, weaknesses of this kind in Bignone's case should 
not persuade anyone to overlook the formative influence of Aris- 
totle's work on Epicurus. 

I have not made a systematic attempt to prove that Epicurus 
could have read or did read Aristotle’s “school treatises.” It would 
in fact be impossible to prove that he did read them, against Bi- 
gnone's thesis, since Bignone barricades himself against attack be- 
hind the unfalsifiable proposition that any doctrine from the school 
treatises which was known to Epicurus must have been repeated in 
the " published" and now lost works of Aristotle. In the other essay 
in this book I found that Epicurus! doctrine could coherently be 


explained on the assumption that he read and attempted to answer 


Physics Z. Yt seems to me more economical to assume that he used 
this book, and not another, unknown, book with the same contents. 
In this second study my hypothesis is that he used Aristotle’s Nico- 


` machean Ethics, De Motu Animalium and perhaps De Anima; it is pos- 


sible that he found the same doctrines in some other text unknown 
to us, but I have not yet seen any evidence that makes this the more 
likely alternative. I have no proof that he knew anything about these 
Aristotelian doctrines, other than the similarity of his own doctrines, 
which I try to demonstrate in this essay.*! 

Aristotle shows, in Book III of the Nicomachean Ethics, that the 
moral philosopher must distinguish between voluntary and in- 
voluntary actions. If the Giussani-Bailey exposition of Epicurus were 
correct, it would be reasonable to look in Aristotle as well as Epi- 
curus for a theory which allowed for a "free" or "spontaneous" 
choice—that is, for a choice which could not be explained by ante- 
cedent or external causes. There are plenty of passages in Aristotle 
which say that a moral action must be the result of an ópe£is, but 
none which says that the ópe£is- itself, to be free, must be uncaused 
and spontaneous, like the swerve of an Epicurean atom. On the 

* Please see end of chapter for numbered references. 
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contrary, Aristotle explains that even individual actions which are 
deliberately chosen can be explained by the combination of an 
external stimulus and an established disposition. Aristotle's own 
theory of human action would be wrecked by any discontinuity 
between stimulus and response such as Giussani thought necessary 
for Epicurus. 

If Aristotle accepts that an established disposition together with 
the receipt of a stimulus may be sufficient cause of an action, how 
does he rescue the action from being called “involuntary” and so 
dismissed from the arena of morality? He does so by insisting that 
our dispositions are not made by anything or anybody but ourselves. 
Our dispositions are our own affair, and if our actions proceed from 
those dispositions then the actions are our own affair too. 

Thus it seemed to me that Aristotle’s theory was totally unlike 
the Epicurean theory as expounded by Giussani and Bailey. But my 
examination of the Epicurean texts, on the contrary, showed striking 
similarities to Aristotle, and I came to the conclusion that Epicurus’ 
theory was basically the same as Aristotle's. Neither of them sought 
for the criterion of a voluntary action in any discontinuity between 
stimulus and response: it is not at this point that Epicurus’ atomic 
swerve is required or attested. Both philosophers sought for this 
criterion in habits of mind which are our own affair, not given to 
us by nature; end this is where the atomic swerve might well be 
thought to be required, and is attested. 

In this essay, I have begun with a study of the relevant text 
of Lucretius, pointing out some difficulties in the interpretations of 
Bailey and Giussani, and drawing attention to the two kinds of 
“necessity” from which Lucretius aims to save human actions. Next 
comes an examination of some passages of the Nicomachean Ethics, 
in which the same two kinds of necessity can be found, and I explain 
Aristotle's method of dealing with them. The rest of the essay is an 
attempt to argue that Epicurus’ method of dealing with them was 
similar to Aristotle's. In chapter 3 I discuss some concepts used by 
Epicurus in his psychology; the chief purpose of this chapter is the 
negative one of showing that Epicurus' use of these concepts offers 
no support to those who attribute to him the doctrine of uncaused 
volitions. In chapter 4 I compare Aristode's psychology of action 
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with Epicurus’, so far as the latter can be reconstructed. The inten- 
tion is again partly the negative one of showing that neither Aris- 
totle nor Epicurus inserted a spontaneous break in the causation 
between stimulus and response. In chapter 5 I return to the passage 
of Lucretius examined in chapter 1, and attempt to work out its 
implications in the light of the similarities to Aristotle analyzed in 
the intervening chapters. This chapter is very tentative, because 
there is practically no further textual evidence on the subject. The 
result is a new interpretation of the Epicurean theory—a highly 
speculative one, but no more so than the interpretation it is designed 
to replace. 


Note TO INTRODUCTION 


1. See further Philip Merlan’s review of Bignone's book in Gnomon 1941, and his 
Studies in Epicurus and Aristotle, 1960 (though this latter book does not attempt to 
show what works of Aristotle Epicurus read nor how he reacted to them). Also 
Friedrich Solmsen “Epicurus and Cosmological Heresies” in American Journal of 
Philology, 1951. 

Perhaps the most important contribution on Epicurus' relation to Aristotle is 
made by C. Diano in a long series of articles, “La psicologia d’ Epicuro e la teoria 
delle passioni” in Giornale critico della Filosofia italiana, 1939-1942. These articles 
examine Epicurus' debt to Aristotle over a much wider field than their title 
suggests, and I have learned much from thent. On the subject of this essay, Diano 
has the outstanding merit of taking seriously the detail of our one surviving 
Epicurean text (see my chapter 1, n. 8), and this leads him very close to the right 
explanation of Epicurus' theory, as I believe. He sees that the swerve should have 
no place in the account of normal deliberate action. But he still retains the idea, 
which I think is unjustified, that the swerve is needed to break “the necessity of 
the first and immediate orexis” in the case of individual actions. He concludes that 
if external conditions are such that by following purely natural motions a man gets 
what he wants (namely peace of mind), then there is no need of a swerve; but if 
external conditions are not right (i.e. if the immediate pain ought to be endured for 
the sake of some further good), then the inner necessity of the immediate orexis 
must be broken by a swerve. 

The difficulty about this is of course that we still have to assume the coincidence 
of a swerve at just the right moment. 

However, I am not quite sure if I have understood Diano correctly. He writes 
that the mind in Epicurean theory learns by experiencing choices and avoidances, 
and the habits thus acquired by the mind produce the reactions to particular 
situations. Thus the final orexis comes into being with respect to all the past 
experiences which determine it. When the mind is full of experience, its future is 
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determined by its present, and the will assumes the form of a syllogism.. But in the 


‘beginning? A reaction to pain which may equally lead to pleasure or to pain; a 
swerve which can only be random and therefore cannot occur at will; and instead 


of the liberty which consists in logical necessity, the servitude which consists in 


casual necessity. 


This suggests that Diano’s view of the swerve is much the same as my own; 
' f ORE 9 $ 
but I do not quite. understand how this is to be reconciled with his earlier account 
of the swerve as connected. with dr: j 
intellect. . 
Another who. argues that Epicurus was acquainted with some of. Aristotle’s 


“school treatises” is Jürgen Mau, in his article in Philologus 99 (195 5), especially 
pp- 103-111. l es 


168 | 


Bor} ris. Scavolas and as being guided by. 


CHAPTER I 
LUCRETIUS 2.251-293 | 


Tue Epicurean notion of the swerve of atoms attracted a great deal 
of criticism in antiquity. There are many hostile witnesses. The only 
friendly witness of any importance is Lucretius; and there is only 
one passage of Lucretius that treats the matter in detail. The whole 
theory has to be reconstructed almost entirely on the evidence of 
half a dozen lines. So it is of crucial importance to be quite sure of 
the meaning of these lines. 

Their position in Lucretius’ structure must first be settled, since 
some strange things have been said about it. The passage on the 
subject of libera voluntas is the second of two arguments designed to 
prove the existence of clinamen as a kind of atomic motion. It comes 
near the end of the section on the motion of atoms. The plan can 


be summarized as follows: 


| Motion of Atoms: 2.62-332. 

(a) 62-790 Introduction: we can see that motion exists. 

(b) 80-141 Atoms move perpetually through the infinite void, 
because of their own weight and collisions with 
each other, with shorter or longer intervals between 
collisions. 

(c) 142-166 Speed of motion of atoms. 

(d) 167-183 Digression: no need for gods as causes of creation. 

(c) 184-215 Upward motion is not natural; weight causes every- 
thing to move downward unless it is prevented. 
(f) 216-293 The swerve of atoms. 

(i) 216-250 If there were noswerve, all atoms would 
still be falling downward parallel to 
each other, and there would never have 
been a collision, since lighter and 
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heavier atoms fall with the same speed 

. if there is no resistance. | 

(ii) 251-293 Moreover, atoms must swerve if living 

| creatures are to have fatis avulsa voluntas. 

(8) 294-307 The atoms have always had and always will have the 

same motions as now, since rothing can increase or 
decrease the density of atoms in the void. 

(h) 308-332 Atomic motion lies below the level of sense percep- 
tion. | 


The crucial passage appears in this summary as (f ii). But before 

looking more closely at it, I should draw attention to a few points 

in my summary, and particularly to a difference between it and that 
offered by Bailey. 

In his interpretation of the vital lines 285-293, Bailey advances 
the view" that they are “‘the-conclusion of the whole section on 
motion from 62 onwards, and Lucr. goes back in thought, as Gius- 
sani pointed out, to the original opposition to the views of Demo- 
critus." I shall criticize this view in detail later on, but I wish to 
observe now that it gains plausibility from the fact that the sections 
which foliow this alleged conclusion (g and h in my summary) are 
cescribed as appendices by Bailey. The unprejudiced reader will see, 
I think, that the organization of the whole book is not so tight and 
crderly that these sections can properly be described as appendices. 
Ther seem to be as relevant to the subject of motion as any of the 
other sections, and to show a typically Lucretian sequence of thought. 

The careful reader of Lucretius may also be surprised by Bailey's 
mention of Democritus in connection with section (b) (80-140). 
"Thz form which the argument takes," he writes; “is best under- 
stood if it is realised that Lucr., following Epicurus, is correcting 
two mistaken or insufficient views in the traditional atomism of 
Democritus. Democritus had held (1) that the ‘free’ atoms were 
‘naturally’ always in motion in all directions in the void, and (2) 
that in a compound body, the component atoms being interlocked 
with one another suspended their own ‘natural’ motions and 
adopted tkat of the whole compound body." | 


* Please see end of chapter for numbered references. 
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As a matter of fact, as Bailey observes in a footnote, neither of 


| these two views can be attributed to Democritus with certainty. 


But that need not concern us now. What matters is that even if they 
were certainly Democritus’ own views, the present passage of 
Lucretius would not be the Epicurean correction of them. For it is 
not the idea that retention in a compound stops the motion of atoms 
which Lucretius first attacks, but that there is a boundary to the 
universe (89-94). He never mentions or even hints at an idea that 
atoms in a compound might be at rest; he merely explains that atoms 
rebounding with short intervals make hard things like stone, those 
rebounding with long intervals make rare things like air, and others 
wander magnum per inane without forming compounds at all. 
But of course it was not Democritus who suggested that there is 

a boundary to the universe at which matter might come to rest, but 
Aristotle. And the opening lines of this section show clearly enough 
that it is directed against the Aristotelian theory of motion: 

if you think the atoms can come to rest, 

and by coming to rest can give rise to new elementary motions,3 

then you are wandering far away from the path of true reason. 


According to the Aristotelian theory, the four elements each had 
a "proper place" in the universe: fire at the outside, next to the 
innermost etherial sphere, earth at the center, and the other two in 
between. Each element, if out of its proper place, had a natural 
motion towards it, and came to rest when it reached it. But having 
reached its proper place it was liable to change into another element 
(through the action of the sun), and so to move in another direction. 
This, or something like it, is clearly what Lucretius is attacking. 


_ That is also why he devotes a whole section (e) to refuting the theory 


that there is a natural motion upward. 

Section (b) thus contains no polemic against a Democritean 
theory that atoms in compounds are at rest. Nor does it have any- 
thing to say about the other of the two Democritean ideas men- 
tioned by Bailey—that “free” atoms move naturally in all directions 
in the void. As regards this idea, Bailey says* "Epicurus did not 

a Si cessare putas rerum primordia posse 
cessandoque novos rerum progignere motus, 


avius a vera longe ratione vagaris. 
(2-80-82) 
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deny it—he fully agreed with it—but he endeavoured to get behind 


| it to the causes of this ceaseless motion in all directions.” The proof 
of this endeavor, Bailey finds in lines 83-87, which he translates in 
- his commentary as follows: “the reascn why the atoms move in all 
directions (vagantur) in the void is either their weight which is carry- 
ing them downwards or the blows which are moving them in other 
directions; for when they meet they dash apart in varying direc- 
tions.” It is only necessary to read the lines of Lucretius to see the 
distortion of emphasis achieved here by Bailey’s transposition of the 
subordinate clause and the main clause of the first sentence: 


For since they wander through the void, it must come about 
that all the atoms move either through their own weight, | 
or perhaps through collision with another. For whenever, as they 


| | move, 
they méet and crash together, at once with opposite motion 


they spring apart; which is not to be wondered at, since they are 
a | i" very hard, 
and of compact mass, and nothing is in their way behind them. 
In fact there is no emphasis on the direction of motion, but only on 
the fact and the causes of motion. The word vagantur by itself does not 
stress that the motions are in different directions: it is used without 
any such stress twice in the later lines of this section (105 and 109). 
Nor is any stress laid on this point in diversa dissiliant; the stress'is on 
the fact that they do rebound, not in the direction of the rebound, 
as the following sentence (omitted by Bailey) shows. In any case, 
ifthisis really an attempt to explain differences of direction, only col- 
lisions need be mentioned; the introduction of weight is redundant. 
No; the main stress is clearly on the fact that all things move 
in a void. Since they move in a void, all things must move either 
through their weight or through collisions—through collisions, be- 
cause atoms are hard and do not "give," and there is only void be- 
hind them. and so there is nothing to stop their rebound. I doubt 
> nam quoniam per inane vagantur, cuncta necessest 
aut gravitate sua ferri primordia rerum 
aut ictu forte alterius. nam (zum) cita saepe 
obvia conflixere, fit ut diversa repente 
dissiliant; neque enim mirum, durissima quae sint 
ponderibus solidis nequc quicquam a tergo ibus obstet. 
` (2.83-88) 
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whether this is directed against any theory of motion in particular. 
` It was necessary to demolish Bailey’s hypothesis that this section 


is directed against Democritus, because of the use he makes of it in 


explaining lines 287-293. I shall refer to this later: We may now 
look directly at the section on clinamen. 

The cosmological argument for the existence of a swerve need 
not detain us. It is clear (within limits), and well known. Epicurus 
asserted that weight carries all atoms downward at a constant speed, 
and that the universe is infinite. (It has always been a problem to 
know what “downward” means, if the universe is infinite, but it 
is fortunately a problem which can on this occasion be left on one 
side.) Some explanation is therefore demanded of those collisions of 
atoms which feature in Epicurean accounts of all the events in the 
cosmos. The explanation offered is that atoms swerve from the 
straight downward path, “at an undetermined time and in undeter- 
mined places.” 

That the swerve is minimal is proved by the fact that we never 
see things falling in anything but straight lines; but no perceptible 
evidence can refute the hypothesis that atoms swerve an impercep- 
tible amount. No explanation is given for the swerve and no hint as 
to whether all atoms swerve, and how often—except that the plural 
corpora in line 217 seems to rule out one possibility, that a single 
swerve began the whole process of collision and rebound; this could 
not have been ruled out a priori. 

I now come to (fii), the crucial text. It can be discussed in three 
parts, of which the third will be most important. 


Finally, if every motion is always joined up 
and the new arises out of the old motion in fixed order 
and the elements by swerving do not make of motion 
a new beginning to burst the bonds of fate, 
so that cause may not follow cause from infinity, 255 
then whence to living creatures comes this free will, 
whence comes, I say, this will torn from the fates, 
through which we move where each man’s pleasure leads him, 
and change our motions neither at any fixed time 
nor at any fixed place, but however our mind has taken us?¢ 

* Denique si semper motus conectitur omnis 

et vetere exoritur (motu) novus ordine certo 
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Neither of the two textual problems in this passage offers much 


trouble. The supplement motu in 252 seems likely enough; but no - 


reasonable supplement to fill the gap will change the meaning much. 
In 257-258 all the mss have voluptas . . . voluntas. But Jatis avulsa 
Voluptas is a most improbable expression, as Bailey observes, and all 
editors agree in rejecting it. Whether one follows Lachmann or 
Lambinus does not matter much. | 

One point in the translation should be explained. The word ubi 
may mean either "when" or "where"; I imagine that Lucretius 
exploits this ambiguity in line 260, and sc I translate however" 
rather than "whenever" or “wherever.” 

“Fate” is of course a concept particularly associated with the 
Stoics. There were Stoic etymologies of the equivalent Greek word 
“eipappérn” which are reminiscent of Lucretius’ words here. They 
derived it from the verb "eipew," meaning “to string together” 
like a necklace of beads: efuappévy is defined by the Stoics as a 
“linked-up cause of things that exist” {airia mv Svrew eipopévn), 
according to Diogenes Laertius.5 According to Servius’ commentary 
on the Aeneid,® Cicero used the words "fatum est conexio rerum 
pet aeternitatem se invicem tenens." The idea of fate as a chain of 
causes is certainly Stoic, but may well not be confined to a particular 
school. 

In any case, it is most unlikely that Epicurus’ own attack on the 
concept of fate was directed against the Stoics. There are reports 
that he wrote a book on the subject, but that is lost, and we have only 
one, famous, sentence about it in the Letter to Menoeceus: 


It was better to follow the myth about the gods than to be a slave 
of the “fate” of the physicists: for the former suggests a hope of 


nec declinando faciunt primordia motus 

principium quoddam quod fati foedera rumpat, 

ex infinito ne causam causa sequatur, 25$ 

libera per terras unde haec animantibus exsrat, 

unde est haec, inquam, fatis avulsa voluntas 

per quam progredimur quo ducit quemque voluptas, 

declinamus item motus nec tempore certo _ 

nec regione loci certa, sed ubi ipsa tulit mens? 

(2.251-260) 

252 semper edd. L: motus Bockemüller: motu Bailey 
257, 258 voluntas... voluptas Lambinus: uoluptas... uoluntas OQ: > 
potestas... voluntas Lachmann 
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forgiveness, in return for honor, but the latter has an ineluctable 
necessity.4 | | 

It is commonly said that this polemic of Epicurus' is directed 
against Democritus, who "accepted in its fulness" the conception . 
of irresistible destiny or necessity (Bailey, Greek Atomists and Epicurus `- 
P- 318). There is obviously a good deal to be said for this idea, par- 
ticularly if we can accept the testimony of Pseudo-Plutarch Stroma- 
teis (DK 68 A 39): “Democritus maintained . . . that the causes of 
what is coming into being now had no beginning, but all that has 
come into being and is and will be, without qualification, was con- 
trolled by necessity from infinite time in the past.” The Epicurean 
Diogenes of Oenoanda (33.2) deliberately contrasts Epicurus' theory 
of the swerve with the theory of Democritus, who said that “all 
things apparently move through necessity” and thus denied the 
existence of a "free" movement of the atoms. There is good ancient 
authority, therefore, for reading a criticism of Democritus into 
Epicurus’ words. mE 

Nevertheless, I am not quite convinced. At least I doubt if 
Democritus was really a “fatalist” in any recognizable sense: his 
ethical views do not seem to me consistent with a belief in fatalism. 
Epicurus may, however, have thought that fatalism followed from 
Democritus’ physical theories. But it is possible that he had others 
in mind when he spoke of “the destiny of the natural philosophers”: 
for example, Nausiphanes, who may have had some special claim 
to the name “voss,” to judge from the remarks about him in 
Philodemus’ Volumina Rhetorica (see Sudhaus’ index, s.v. Nausi- 
phanes). 

For the interpretation of our passage of Lucretius the identifica- 
tion of the opponent is not yet particularly important, because 
Lucretius explains unmistakably what aspect of the concept of fate 
he has in mind. It is that every event in the world has its sufficient 
causes in preceding events and that this chain of causes stretches back 
to infinity. If this were true, he implies, then the'time and place of - 


all our actions would be predetermined—that is to say, fixed without 


d xpetrrov jv TQ mepi ÜeQw uq xoraxoXovÜcty 7 Tj TÀv vows cipappévy 
Sovrevew: ó èv yàp àrda maparrhocws Swoypdger bey dia taris, 1j 9€ dwapairyrov 
éxet riw dvdyicqv. (Letter to Menoeceus $134.) 
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reference to us. We must return to this section later. For the moment 
I stress only one point: Lucretius does not say that our voluntary 
actions must be uncaused, but only that the chain of causation must 
not stretch infinitely far back. The only suggestion that our actions 
are themselves uncaused lies in his use of the word * declinamus" in 
line 259—the same word which he uses to refer to the uncaused 
swerve of an atom. But it will be seen later that this suggestion can- 
not be maintained. 


For doubtless in these matters each man’s will 

makes a beginning, and from this the motions flow through me 
| limbs. 

Do you not see, indeed, that when at an instant of time 

the gates are opened the horses' eager power 

cannot burst out as quickly as their mind desires? 265 

For over tlie whole of their body the whole store of matter 

must be stirred, so that when it is stirred in every limb 

it may exert itself and follow the mind's desire. 

So you may see that the beginning of motion is made in the heart 

and proceeds first from the mind’s will, — 270 

and thence is spread further, through all the body and all the limbs. 

And it is different when we move under the impulse of a blow, 

when another man uses great strength and compulsion upon us. 

For then all the matter of our whole body 

plainly moves and is pushed along with ourselves unwilling, 275 

until our will has reined it back through the limbs. 

So now do you see that although external force 

drives many and forces them at times to move unwillingly 

and to be rushed headlong, yet there is in our breast 

something which can fight and resist? 280 

At its bidding, too, the store of matter 

is at times forced to move through all the limbs 

and when thrust forward is checked and subsides again.e 


* nam dubio procul his rebus sua cuique voluntas 
principium dat et hinc motus per membra rigantur. 
nonne vides etiam patefactis tempore puncto 
carceribus non posse tamen prorumpere equorum 
vim cupidam tam de subito quam mens avet ipsa? 265 
omnis enim totum per corpus materiai 
copia conciri debet, concita per artus 
omnis ut studium mentis conixa sequatur; 
ut videas initum motus a corde creari 
ex animique voluntate id procedere primum, 270 
inde dari porro per totum corpus et artus. 
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This is best considered, I think, as a single argument. Its point is 
to show that there is such a thing as voluntary action as opposed to 
forced action, and it does so by appealing to experience, in orthodox 
Epicurean fashion. In the case of voluntary action, the argument 
asserts, the perceptible behavior which we call the action is the last 
thing that happens; there is an interval between the observed stimu- 
lus (the opening of the gates) and the bodily movement of the 


horses. When the action is forced, the opposite (as it were) is true. 


The bodily action comes first, and is gradually countered by the will. 

I want to stress this contrast, because it is misleading to consider 
the positive instance (the horses’ voluntary motion) independently. 
When Lucretius says (in lines 261-262) that each man’s will makes a 
beginning, he does not mean a beginning totally detached from all 
causation (which is what he does mean when he speaks in line 253 
of the atoms making a beginning of motion by swerving), but a 
beginning not wholly due to external causation. This may seem hard 
to believe, in view of the close parallel between the language of lines 
253 and 262. It is sometimes implied that the delay in the horses’ 
reaction to the stimulus is to allow time for an uncaused act of 
willing on the horses’ part—an act which consists of or contains an 
atomic swerve and which is a necessary constituent of a piece of 
“free” and moral behavior. But this cannot be the case. For if it 
were, the "act of will” would have to intervene between the recep- 
tion of the stimulus and the formation in the mind of the deter- 
mination to respond to it. Yet Lucretius stresses that the horses 
cannot react as immediately as their mind wishes to act. The implication 
is that the mental reaction is virtually simultaneous. The whole point 


nec similest ut cum impulsi procedimus ictu 

viribus alterius magnis magnoque coactu. 

nam tum materiem totius corporis omnem 

perspicuumst nobis invitis ire rapique, 275 
. donec eam refrenavit per membra voluntas. 

iamne vides igitur, quamquam vis extera multos 

pellat et invitos cogat procedere saepe 

praecipitesque rapi, tamen esse in pectore nostro 

quiddam quod contra pugnare obstareque possit? 280 

cuius ad arbitrium quoque copia materiai 

cogitur interdum flecti per membra per artus 

et proiecta refrenatur retroque residit. 

(2.261-283) 
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of mentioning the delay is to contrast action to which the mind 
assents, with action (if it can be called action) which is the result of 
physical force from outside, applied directly to the body. 


This is a very crude distinction indeed. It is in fact the simplest - 


possible instance of the distinction made by Aristotle in Nicomachean 
Ethics between voluntary actions (éxovova) and forced actions 
(Biara). Aristotle, of course, worked it out with much more subtlety. 

We must now look at the last, exceptionally difficult, section of 
Lucretius’ argument. 


Hence you must acknowledge the same thing in the atoms too, 
that as well as blows and weight there is another cause 285 
of motions, from which we have this inborn power, 

since we see that nothing can come from nothing. 

For weight forbids that all things come about by blows 

as if by external force. But that the mind itself 

has no internal necessity in performing all its acts 290 
and is not ovetpowered and forced, as it were, to suffer and 
endure, 
that is the work of a tiny swerve of atoms 
at no fixed place and at no fixed time! 


Certain things must be observed and borne in mind all the time 
when we try to interpret this crucial passage: 


(1) Quare in the first line links it to the preceding lines, which 
have established that there is in us something which can be opposed 
to external force. 

(2) Enim in line 288 shows that lines 288ff. give an argument for 
what has just been asserted, namely that there must be a third cause 
of motion to account for the distinction between voluntary and 
forced action. 


f quare in seminibus quoque idem fateare necessest, 
esse aliam praeter plagas et pondera causam 285 
motibus, unde haec est nobis innata potestas, 
de nilo quoniam fieri nil posse videmus. | 
pondus enim prohibet ne plagis omnia fiant 
externa quasi vi. sed ne mens ipsa necessum 
intestinum habeat cunctis in rebus agendis 290 
et devicta quasi cogatur ferre patique, 
id facit exiguum clinamen principiorum 
nec regione loci certa nec tempore certo. 
(2.284-293) 


289 mens Lambinus: res OQ 
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(3) Externa in line 289 is contrasted with intestinum in the follow- 
ing line; hence, unless this is a dishonest verbal trick, both words 
must have the same point of reference. 

We must begin, I think, with the question of the text of line 289. 
The manuscripts all have res. It was emended by Lambinus (in 1563) 
to mens, and Lambinus emendation has been accepted by all the 


subsequent editors I have consulted, except Martin. The point is of 


the utmost importance, in view of the third observation above. For 
if mens is right, not only the "internal necessity” of line 290 but also 
the "external force" of line 289 must be so named with reference 
to the mind. And this point will radically affect the interpretation 
of these lines? Why then did Lambinus propose the change, and 
why have modern editors accepted it? 

Ofthe modern editors, Lachmann and Giussani accept the emen- 
dation without comment. Bailey observes that "res might mean 
either ‘the actual facts of the case’ or ‘the compound body itself”, 
but with either of these meanings 290 and 291 are unintelligible.” 
So he accepts mens, remarking that mens may have been written més. 
Martin retains the Ms reading, but without an adequate explanation. 

Before accepting the emendation, we have a duty to make the 
best possible sense of the received text. The only possible thing that 
res ipsa could mean in the context is "the atom itself." For the 
opening line asserts that in the atoms we find “the same thing” as 
we have just found in living creatures—namely that there is a kind 
of action which can be distinguished from forced action. So it is 
only of the atom (if not of the mind) that it would now make sense 
to deny that its motions are forced. First, then, if this is the meaning, 
it is denied that the atom’s movements are all caused by the external 
force of other atoms in collision with it; this is denied because there 
is also weight, which resists the force of collisions. Secondly it is 
denied that the atom’s movements are all caused by a necessity 
internal to it; and this is denied because the swerve prevents it. 

Up to a point this makes very good sense, and I cannot be wholly 
sure that it is wrong. There are, however, some’ objections. One is 
the oddity of the phrase res ipsa as an expression for the atom; 
though it seems a possible expression, I have not been able to find a 
parallel. Another is the fact that this res, in the nominative, would 


179 


E: 


|. Aristotle and Epicurus on Voluntary Action 
be one of the principia, in the genitive plural, mentioned in line 292: 
that the atom itself has no internal necessity . . . is the work of a 


tiny swerve of the atoms.” A third is that cunctis in rebus agendis is 


a queer phrase to use iri talking of zn atom, but much less queer to 
use in talking of the mind. A fourth and more powerful objection 

_is that iz would not be quite "the same thing" that we have now 
found in the atom as that which was found in living creatures. For 
they bave been shown to exhibit only freedom from external force, 
but the atom is now said to be free both from external force and 
from internal necessity. And a fifth objection is that it is perhaps odd 
to suppose that an atom without the swerve is the victim of “an 

inner necessity," “ overpowered anc forced, as it were, to suffer and 
endure." The atom certainly does not will its swerve, so that its 
swerving appears to be as much a matter of necessity as a motion 
due to weight or collision. 

I cannot feel sure, however, that these objections are wholly 
convincing, either individually or collectively. The whole question 
really turns on whether we require from Lucretius an explanation of 
how the swerve is related to the mind’s actions or not. If we retain 
res. we have no explanation at all; these last lines merely assert that 
the distinction between voluntary and forced action requires a 
swerve as well as weight and collision in the atoms. If we are per- 
suaded by the objections, and change res to mens, then we have an 
explanation, of a kind. 

Bur it is certainly not the explanation it has been taken to be. I 
have observed that if the “internal necessity" of line 290 is internal 
to the mind, then the "external force” of line 289 must be external 
to the mind. If so, then lines 288-289 say that what saves the mind 
from external force (obviously the force of some external stimulus, 
the eidela of a sensible object—we shall return to this point) is weight; 
and it is only the internal necessity of the mind which is obviated by 
the swerve. Since this directly contradicts the common account of 
the Epicurean theory the editors have had recourse to some complex 
devices to explain away this uncomfortable sentence. 

Giussani seems to have been the first to notice the difficulty. He 
attempted tc explain it in this way. These lines 288-293 form the 
corclusian, not of section (f ii), but of the larger unit formed by (e) 
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and (f) (i.e. not of 251-293, but of 184-293). In this longer section, 
Giussani thinks, there appear two modifications in the atomic theory 
of Democritus—motion because of weight, and motion because of 
the swerve. So Lucretius can sum up the whole argument by saying, 
‘Weight prevents all things from happening because of blows, and 
we also have clinamen, proved by free will.” 

But there is no merit in this solution. As we have seen, the 
structure of Lucretius’ examination of motion is not to be explained 
by referring to the atomism of Democritus; hence there is no call 
for a summing-up of arguments against Democritus. Secondly, if 
this is really a summing-up, there should be a mention of the cosmo- 
logical argument for the swerve as well as the psychological argu- 
ment. But there are two more fatal objections. In Giussani’s reading 
of these lines, the “external force” of line 289 is external to the atom, 
while the “internal necessity" of line 290 is internal to the mind; 
and this destroys the point of the contrast. And the word enim in 
line 288 now has no point at all; it must introduce an argument for 
what has preceded, not a summary of it. Giussani indeed perceived 
this:8 “Come conclusione, per altro, questi versi non s’ attaccano 
bene ai precedenti, e l enim salta fuori un po strano." He adds that 
if we are unwilling to admit a short lacuna between lines 287 and 
288, the expression must at least be regarded as elliptical. The argu- 
ment in full would run like this: It is therefore proved that besides 
plagae there is pondus and clinamen; and that is required by the recta 
naturai ratio; pondus enim etc. But the part of this which is truly a 
conclusion or summing-up, beginning with the proper particle 
“therefore,” is totally absent from the Latin. I do not believe it 
can reasonably be supplied by the reader’s imagination, and the 
hypothesis of a lacuna must not be adopted if there is any other 
solution. | 

Bailey follows Giussani, with one unimportant variation. Lines 
288-293, he writes? “are the conclusion of the whole section on 
motion from 62 onwards, and Lucretius goes back in thought . . . 
to the original opposition to the views of Democritus.” I have 
already said that Democritus is not the target either of the whole 
section from 62 onwards or of the smaller section from 184 onwards. 
This slight change in Giussani's explanation does not improve it at 
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all. And in all other respects Bailey’s note is open to the same objec- 
tions as Giussani’s; it is indeed still less convincing, because Bailey 
totally ignores the difficulty of enim. 

If mens is what Lucretius wrote in line 289, then his argument 
may be paraphrased as follows. If every motion has its causes in pre- 
ceding motions and this chain of causes can be traced back to infinity 
(which would be the case if weight and collisions were the only 
causes of motion}, zhen there would be no libera voluntas. But experi- 
ence shows that there is a distinction between actions which result 
from voluntas and those which result from external force (261-283). 
Hence there must be the same distinction in the atoms, since every- 
thing has a cause: weight is sufficient to save the mind from the 
external force of collisions, but the swerve saves the mind from the 
constraint of an inner necessity (284-203). How the weight and 
the swerve of atoms are supposed to perform this service will be 
discussed in chapter 5. 

It should be noted that the last ten lines, if mens is the right read- 
ing, add to our knowledge of the relation between clinamen and 
voluntas: the addition is simply that clinamen is to save the mind not 
from external force but from internal necessity. This addition is 
withdrawn: but net contradicted if the reading is res. In the rest of this 
study I shall try to present other evidence on this question which 
will serve, I hope, as a substitute for the evidence of Lucretius if 
that is ruled to be inadmissible. But in referring back to this passage 
I shall use che reading mens, without attempting to provide an alter- 
native solution each time. 


NOTES TO CHAPTER I 


t. Bailey (1947), p. 850. 

2. Ibid., p. 813. 

3. Novos rerum motus: if my interpretation of this as anti-Aristotelian is right, it gives 
a better sense to this phrase, which the commentators have often found puzzling: 
"new motions belcnging to (different) elements.’* Of course, the only aspect of 
Aristotelianism considered here is the theory of natural places and the interchange 
of elements: the atoms are not Aristotelian. 

4. Bailey (1947), p. 813. 
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6. Servius Aeneid 3.376: SVF 2.919. 

7. Only C. Diano, so far as I have noticed, has seen this point (1942, 18ff.). 
8. Giussani (1896), I, 144, n. 2. . 

9. Bailey (1947), p. 850. 
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CHAPTER 2 


THE VOLUNTARY AND THE COMPULSIVE, _ 


IN ARISTOTLE’S ETHICS AND EPICURUS 


IT is timenow to look at the background of discussion against which 
Epicurus worked out his theories. From an analysis of the text of 
Lucretius, we have not yet arrived at a complete description of the 
function of the atomic swerve in saving the human mind from fate. 
However, we can reasonably hope that the historical context will 
provide clues from which we can solve the puzzle. | 

Epicurus believed that he had to save the human mind from fate 
in order to give meaning to the concepts of morality. “That which 
is in our power is free," he says, "and blame and its opposite are 
applicable to this.”a The same point is made and elaborated in the 
first five chapters of Aristotle's Nicomachean Ethics: 


Virtue, then, is a matter of feelings and actions. Since praise and 
blame are attached to what is voluntary, while what is involun- 
tary receives forgiveness, or sometimes even pity, those who study 
virtue must obviously establish the distinction between the volun- 
tary and the involuntary.*!> 


There is no need here to repeat the details of Aristotle's distinc- 
tion. He treats the involuntary first, and thus arrives at a definition 
of the voluntary.? Things are involuntary if they are brought about 
through external force, or through ignorance. Hence, the voluntary 
must be "that of which the source is in the agent himself, provided 


* Please see end of chapter for numbered references. 

* 70 8€ map tas dBéamorov, & xal rò ueparróv xel rò évavriov zrapakoAovÜetv 
mrédvkey. (Letter to Menoeceus $133.) 

P Tis dperjs 8% mepl máÜo re kal mpáfew oboys, kal èm pev rots éxovciots 
ématrov Kal ydywr ywopévaw, émi Bé vois dxovoeleas ovyyvepns, vlore 86 Kal 
éhéov, rò éxotowv xal rò dxovovv dvayraiov lows Stopioat rots wept dperijs 
émisxomovar. (Nicomachean Ethics I' 1, 1109 b 30-34.) l 
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that he knows the particular circumstances in which the action takes 


place.” € 

Now Epicurus, as we know, thought he had to refute a theory 
according to which there would be no place at all for voluntary 
action. Aristotle, too, mentions one such theory, and rejects it, in the 
course of his discussions of the involuntary: 

Suppose someone says that pleasant and good objects are com- 
pulsive, since they exercise force upon us and are external to us. 
Then (1) everything would be compulsive on such a theory, since 
these are the objects for which everyone does everything. More- 
over (2) people who act because they are forced, involuntarily, do 
so with pain, whereas those who act because of anything pleasant 
and good do so with pleasure. But (3) it is absurd to blame external 
objects, rather than oneself as being too easily caught by such 
attractions, and to take the credit oneself for one’s good behavior 
but blame pleasant objects for one’s bad behavior.4 

It is important to observe both the nature of the suggestion here 
rejected by Aristotle and the means by which he demolishes it. The 
suggestion follows a discussion of some borderline cases, which 
cannot be placed at once in the category of the voluntary or the in- 
voluntary. Some actions may be in themselves involuntary, because 
they are in some way disadvantageous to the agent, and yet in cer- 
tain circumstances they may be preferable to all other possible 
courses of action, and therefore voluntary. It is hard, Aristotle says, 
to lay down general principles, because circumstances alter cases; 
but it may not be held that actions can be involuntary simply because 
they are stimulated by pleasant objects which are external to us. 
Such is the context of the passage we are considering. 

Aristotle gives three reasons for rejecting this suggestion (or so I 
think; by punctuating differently it is possible to set out the argu- 
ment differently). The first is simply to point out that it would 
destroy altogether the distinction between the voluntary and the 
involuntary; so in this context at least Aristotle assumes what Epi- 
curus had to prove. The second again fails to answer the question 

* ob 4 apy) ev abr@ eidére rà kaf’ Exaora év ols 1j mpá£is. (Ibid. 1111 a 23.) 
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which Epicurus pnt to himself, since a pleasant action may be forced. 
The third is a more interesting one. It asserts (without proof ) that 
the proper target for blame is the deficiency of one's own character, 
not the external object which stimulates the action. If the suggestion 
is pressed in spite of Aristotle’s insistence that there is a distinction 
between the voluntary and the involuntary, the third reason is the 
only one which will bear any weight. 


. Aristotle was not much troubled by the idea that the attraction 


of external objects might be a form of compulsion, so that all 
actions performed with such an end in view would be exempt from 
moral appraisal. But for Epicurus the case was more acute. For Epi- 
curus was a hedonist. He held that as a matter of fact men seek what 
is pleasant and avoid what is painful, and that to obtain pleasure is 


the whole end of all actions. Moreover, he held that pleasure or pain 


is the inevitable accompaniment of every experience. The implica- 
tion of this might appear to be that a pleasant object necessarily 

. arouses feeling, and feeling necessarily provokes action. He had to 
find an answer, therefore, to this damaging suggestion. 

We may now go back to the main text for the Epicurean doc- 
trine of voluntas. We found evidence in Lucretius that two kinds of 
necessity were thought to endanger the freedom of the will—a 
necessity external to the mind and a necessity internal to it (assuming, 
that is, that mens is the correct reading in line 289). The first of these 
may now be identified. For what else can it be but the compulsion 

‘allegedly exercised by “pleasant objects which are external to us,” 
as Aristotle puts it? In the crude, mechanical theory of sense percep- 
tion adopted by Epicurus, the atomic eidola given off from the 
surface of perceptible objects impinge upon the soul atoms of the 
perceiver, and cause not only an impression of what the object is, 
but also a feeling about the object. When Epicurus describes the 
operation of these eidola in the Letter to Herodotus (§49), he says “We 
see and get an idea of the forms of things when something enters 
from things external to us . . . when certain images enter us from the 
objects,” e | 

The identification of this external necessity is made quite certain 

; e errevardvros nds ano Tv ewbev tas popdas ópüv juás kal Siavocioba . . . 

TUmOV Twv. émeiióvrov uiv dd rÀv mpaypdtwy. (Letter to Herodotus $49.) 
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by a fragment of Epicurus’ book On Nature. Very luckily, we have 
a few lines which can be read with some confidence and which con- 
trast, as clearly as could be wished, “having the cause in themselves" 
with two kinds of necessity: i | 
. . . admonishing and combating and reforming each other, as 
having the cause in themselves, and not just in their initial con- 
stitution and in the automatic necessity of that. which surrounds 
and enters. m 


In view of this passage, it seems to me that there can be no doubt 
about three points of the utmost importance for understanding the 


y Epicurean theory. First, the connection between moral appraisal and 


"having the cause in oneself" shows an affinity with Aristotle's 
distinction between the voluntary and the involuntary. Second, the 
" external force" mentioned by Lucretius is to be explained as com- 


-` pulsion exercised by external objects through the medium of sense 


perception, and the idea of such compulsion is probably taken from 
the same passage of Aristotle. The third point of course concerns the 
existence and identity of a second kind of necessity; but this must 

, be postponed a little. | 
.. We must first go back to the Nicomachean Ethics. We have seen 
that Aristotle’s only good reason for rejecting the suggestion that all 
actions are necessitated by external objects was that the blame really 

' belongs to weakness of character. But it may be suggested, by 
someone determined to break down the distinction between the 
voluntary and the involuntary, that character after all may be “out 
of our power,” in the sense that it is given by nature. Aristotle con- 
siders such a suggestion, in a passage that may be worth quoting at 
length. . 

He has already established the distinction between the voluntary 
and the involuntary, and analyzed the concepts of choice (zpoai- 
pears), deliberation (BovAevots) and wish (BovAnots). It follows from 
this analysis, he says, that virtue and vice are “in our power”; for 

t.. . [rade vjovsfüe[r]eéiv re GNajdous xai Leléxel[oWar xal perapvÜpilew ós 
éxovras kal êv éa[v]rois ri aiziay xal obyt év rij éf apyijs uóvov avordce: kai év 
The ToU Trepiéyovros kai émewuóvros xarà tÒ ajróparov [d]ráy«n[«]. (Epicurus On 
Nature 31.27.3-9 Arrighetti.) 


I have bracketed those letters which are missing in both papyri (P697 and P1056) 
according to C. Diano, Epicuri Ethica, pp. 40-41. 
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virtue and vice are simply enduring dispositions which are pro- 
duced by performing actions of the voluntary kind. So to say, with 
Socrates, that no one is voluntarily wicked, or unwillingly good, is 
partly true and partly false; it is true that no one is unwillingly good, 
but wickedness is a voluntary thing. 


Or else we must dispute what has just been said, and deny that a 
man is the source and originator of his actions as he is of his chil- 
dren. But if we approve what has been said and cannot go back to 
sources beyond those which are in us, :hen those actions will be 
in our power, and voluntary, whose sonrces are in us. This seems 
to be confirmed both in the sphere of private life and in public 
© legislation too. People impose punishment and retribution on 
those who do wicked things (provided that they do not do them 
either through force or through ignorance for which they are not 
themselves responsible), and they give honor to those who do 
good, with the purpose of encouraging the latter and restraining 
the former. On the other hand, no one is encouraged to do the 
kind of thing that is not in our power or voluntary, since there 
is no point in being persuaded (for example) not to get hot or 
suffer pain or hunger, etc. etc.; we shall not thereby suffer any 
less.8 
The similarity between this argument and the fragment of Epi- 
curus’ On Nature (see p. 187) is unmistakable and far-reaching. 
Both insist on the criterion of "having the cause in ourselves," and 
work out the distinction in the context of moral discourse; and 
bozh relate moral discourse to the possibility of changing people's 
behavior. 
Aristotle continues with the defense of his thesis that virtue and 
vice are “in our power.” 
Punishment is imposed for ignorance itself, too, if the man seems 
to be responsible for his ignorance; for example, penalties are 
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doubled in cases of drunkenness; since the source of action is in 
the man himself—for he was in a position not to get drunk, and 
his getting drunk was the cause of his ignorance. Punishments are 
imposed, too, on those who are ignorant of anything in the law 
which it is their duty to know and which is not difficult to learn. 
Similarly in other cases, people are punished for ignorance which 
seems to result from lack of care, on the ground that this ignorance 
is in their power, since they were in a position to take care.” 


It is from this part of his argument that Aristotle develops a line 
of thought which is of great importance for understanding both his 
own and Epicurus’ theories. 


But perhaps he is the kind of man not to take care. No; people 

_are themselves responsible for having become men of this kind, 
by living in a slack way. They are responsible for being unjust 
or overindulgent, by cheating, or by spending their lives drinking 
and so on. In every field of action, actions of a certain kind make a 
corresponding kind of man. This is clear from the case of people 
who practice for any sort of contest or similar activity—they 
practice by continually repeating the action.! 


The reader will see that the suggestion considered here by Aris- 
totle, that “perhaps he is the kind of man not to take care,” follows 
on, in a sense, from the suggestion he considered and rejected in the 
first chapter of Nicomachean Ethics (see pp. 185ff.). There he rejected 
the suggestion that actions are compelled by external attractions, by 
insisting that the blame belongs to character. Here he takes up the 
possibility that character itself is something given, something out of 
our power. He rejects this by insisting that character is not given, 
but grows from our actions. 

We seem to have a distinction between two periods of a man's 
life, in Aristotle's theory—before and after the formation of his 

h kal yap én’ aùr TQ dyvoeiv xoAdLlovow, dày atros elvat Sokfj ris áyvolas, 
olov rois peÜsovat 9vrA& rà Énvr(ua: d) yàp apy} év abri" kópios yàp ToO ui) pebv- 
abijvat, tobro © airov ris dyvolas. kal roós dyvooüvrás tı TÀv év rois vóuois, à 
Sef émioracÜat koi pù yadend dori, koMLovow, Spolws Sè kal & rois dois, dca 
Sr dpéAeav. ayvoeiv Soxotow, ws én” abrots ðv rò ui) åyvoe roô yàp myene iva 
xupror. (Ibid. 1113 b 30ff-) 
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character. Or rather, before and after the formation of each par- 
ticular disposition (£s); for character (I am assuming) is simply 
the sum of a man’s dispositions, and some dispositions (those con- 
nected with food and drink, some physical skills, etc.) may develop 
before others (skill in driving a car, attitudes to bringing up chil- 
dren). Before a man’s disposition is formed, he is apparently “in a 
position" (kópios) to act in different ways. Once it is formed, how- 
ever, this is no longer true. But nothing is said about the first stage. 


Aristotle continues his exposition with some notes-on the second 
stage, after first ruling out one particular plea of ignorance: one 
cannot plead ignorance of the fact that actions do establish corre- 
sponding dispositions. He goes on: 


If a man does the things that will make him unjust, and is not 
ignorant of this, then he must be voluntarily unjust. But neverthe- 
less he will not cease to be unjust and become just, whenever he 
wishes. For the sick man does not return to health whenever he 
wishes, although (it may be) he is voluntarily sick through living 
an.undisciplined life and isobeying the doctors. Then it was 
possible for him not to fall sick, but once he has let things go it is 
20 longer possible; just as a man who has thrown a stone cannot 
get it back again, in spite of the fact that the throwing of it was 
in his power, since the source of the action was in himself. It is 
the same with the unjust man and the overindulgent man: in the 
beginning it was possible for them not to become men of this 
Kind, and so they are voluntarily men of this kind; but once they 
have become so, it is no longer possible for them not to be soi - 


I am not sure whether Aristotle would stand by the letter of this 
pessimistic passage, if pressed. It implies, if taken literally, that men 
become, after a certain degree of development, incorrigible. Evi- 
dentlv, however, he did not think that many men become incor- 
rigible soon, since the Ethics is explicitly designed to make men 
better, and is not directed at the young.3 On the other hand, he does 
repeat the same point in another context; when he is making a dis- 

Í el 86 pÀ dyvodv «is mpárre, é£ dv čorat duos, éd duos d» ein, od uiv 
édv ve Bovdyres, dBucos dv maúoerar kal €orat Sixatos. odô? yàp ó vooâv byujs. kal 
el ocrws. Érvxev, ékàw vooei, dxpards Biorevaw kai dxeifàv rois larpois. róre dv 
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tinction between “intemperance” (dxoAaota) and ee. 
(dxpacta). The man who is merely incontinent is one d o ied 
what is right (the precise sense of “know” here is UN at id 
by Aristotle), but is led by passion to do the opposite. 3 e du : 
is viciously intemperate, on the other hand, does not know w x : 
right. He chooses, deliberately, and with full consciousness, ; : 
course of action, believing it to be right. Hence, Aristotle ad s, he 
is incurable (dviaros). “If we make the comparison with pure 
vice is like dropsy or consumption, whereas SEU is x 
epilepsy, since the former is uninterrupted wickedness, whereas : i 
latter is not.” It seems that he seriously believed in the incorrigible 
wickedness of those who had grown up, through bad habits, into 
some thing is that Aristotle does not seek a criterion of 
what is voluntary or involuntary in whether or not a man may act 
otherwise now, or in whether or not his behavior can be ac- 
curately predicted. He does not say or imply that an act is riri 
only because it is “freely chosen,” or because it is precede A a 
free act of will.” If we imagine his unjust man confronted with a 
temptation to gain something for himself by cheating, bis can pre- 
dict his response to this temptation; in a sense he may be on this 
occasion “‘unable to do otherwise” than cheat—for what else does 
it mean to say “he will not cease to be unjust and become just, 
whenever he wishes’’? In fact, Aristotle might not wish to go i 
far as to say that he was unable to do otherwise; he might not ur 
to say that a certain disposition necessarily brings about xr 5 a 
certain type. But this point does not seem to be relevant to 9 oc- 
trine of the voluntary and the involuntary. From the mor PR 
of view, an act is voluntary if it proceeds from a disposition whic 
: lus to this point in chapter 4, and consider whether my 
statement of it needs to be modified in view of certain passages of 
Aristotle which we have not yet considered. Meanwhile we must 
^ continue our study of the text of Nicomachean Ethics T s. 
Aristotle observes that, as well as states of the psyche, some 
physical conditions fall into the category of what can be nd 
appraised, for some physical conditions are the result, not of nature, 
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but of behavior. He continues then to raise and answer another 


objection that may be brought against his belief in the voluntariness 
of virtue and vice: ee 


Suppose someone were to say that everybody desires wha 
good; but we are not masters of vehat dn to puri. csl 
appears to each man in accordance with the kind of man he is. 
But (against this) if each of us is somehow responsible for his dis- 
position, he will be somehow responsible for this appearance; 
otherwise no one is himself responsible for acting badly, but does 
these things through ignorance of the goal, believing that he will 
achieve what is best for himself by these means. And the desire 
for the goal is not a matter of choice, but it is necessary to be born 
with a natural faculty of sight, as it were, by which one will judge 
well and choose what is really and truly good; in that case 
to be well born will be to have a good natural faculty of this kind. 
For it wil: be the greatest and best thing, and one which a man 
cannot get cr learn from someone else but will possess or not 
according to his nature at birth; so to have such a good and fine 
nature would be the perfect and genuine "good birth." 

Well,5 if this is true, how will virtue be any more voluntary 
than vice? To both alike, the good. man and the bad man, the 
goal is presented and established by nature or however else it 
may be; and they both act in whatéver-way they do act by refer- 
ring all the rest to this. So, whether the goal is presented to each 
man in whatever form it may be presented not by nature but with 
some dependence on the man himself, or the goal is natural but 
virtue is voluntary because the good man performs the actions 
leading to the good voluntarily, in either case vice must be no less 
voluntary chan virtue. For the bad man also has this property of 
doing something by himself, in his actions even if not in his 
goal So if the virtues are voluntary, as we say (because we 
are somehow responsible in part for our dispositions, and we 
establish such and such a goal for ourselves by being people of 
such and such a kind), then the vice must be voluntary too, since 
the cases are similaz.k 
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* Here we have a suggestion that moral character is determined at 
birth. It may be regarded as a development of the suggestion already 
considered at 1114 a 3 (see p. 189) that “perhaps he is the kind of 
man not to take care." In both passages, the essence ofthe suggestion 
is that behavior is the outcome of character—i.e. of a man's fixed 
dispositions—and that character is “out of our power." In the later 
passage Aristotle makes more precise the sense in which character 
may be out of our power. It is because character may be just a 
matter of one's constitution at birth; the causes of his genetic con- 
stitution cannot be “in the man himself,” and therefore character 
must be involuntary, according to the definition laid down at the 
beginning of the book. 

In the later passage, just quoted, it will be obvious that Aristotle 
gives an unsatisfactory answer. He merely points out that if charac- 
ter is a matter of genetic constitution, then virtue is out of our 
power, as well as vice. The reason for this is that the whole passage 
—and no doubt the whole of Aristotle’s thinking on the subject— 
starts from the famous Socratic paradox "no one is voluntarily 
wicked" (1113 b 14). By this Socrates meant—or, what is more sig- 
nificant, Plato said that he meant—that men only stray from the 
right course through some kind of ignorance. That is why Aristotle 
is more concerned with defining the relations between ignorance and 
voluntary action than those between compulsion and voluntary 
action. 

The fact that Aristotle's argument is to a great extent ad hominem 
(a fact excellently brought out by Gauthier and Jolif, 1959) accounts 
for some differences between himself and Epicurus. It was enough 
for Aristotle to show that the Socratic paradox, unqualified, would 
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exempt good behavior, as well as bad, from moral appraisal; for 
this would be fatal to the teaching of Socrates and Plato. But it was 
‘not enough for Epicurus, who had to defend himself against argu- 
ments which would remove all actions from the realm of moral 
appraisal. 


However, although it is true that Aristotle is largely content to 


reply ad hominem, we can find in the text the outline of a more - 


general reply. It lies of course in his insistence that a man’s disposi- 
tions are established by nothing but his own actions, the source of 
which is certainly “in himself” and cannot be traced back any 
further. It is odd that Aristotle never (to my knowledge) asks him- 
self why the discipline of parents and teachers is not to be taken as 
an external cause of a man’s disposizions. Our own experience of 
"juvenile delinquency,” and the generally held belief that young 
people's crimes-may be due not to wickedness but to faulty environ- 
ment, raise this question at once. But Aristotle seems never to have 
considered this point. 

We are now in a position to see the point of the second kind of 
necessity—internal necessity—from which the Epicurean theory had 
to save men's voluntas. The danger was that moral character might 
be something given by nature, a part of a man’s constitution at birth. 
A man would be born virtuous or vicious, and in this sense his 
behavior would be traced back to causes which were not “in him- 
self.” This is in fact clearly indicated in the fragment of Epicurus 
On Nature quoted on p. 187:6 **. . . heving the cause in themselves, 
and not just in their initial constitution and in the automatic necessity 
of that which surrounds and enters." 

The position the argument has reached may now be summed up 
as follows. In the first chapter it was shown that the Epicurean theory 
took into account two kinds of "necessity" and maintained that 
voluntas was not constrained by either of them. In Epicurus’ On 
Nature we have found a valuable confirmation of this, and some 
indications that we ought to look at Aristotle’s theory of the Volun- 
taty for the historical context of the Epicurean theory. In Aristotle’s 
discussion we have found an examination of two propositions which 
might endanger the existence of the Voluntary; and these two pro- 
positions bear enough resemblance to the two kinds of necessity 
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which feature in the Epicurean theory for us to be sure that the 
former are the direct forerunners of the latter. - 
The next task is to look more closely at Epicurean psychology. 


NOTES TO CHAPTER 2 


. I. I am of course aware of the difficulties which arise from this or any other English 


translation of éocatov and dxovowov. See Gauthier and Jolif (1959), II, 1, 169-170. 
I hope this translation will not be misleading. SONN l 

2. A significant point incidentally. Cf. J. L. Austin, “A Plea for Excuses,” Aristotelian 
Society Proceedings 1956-57, p. 6. l 

3. Nicomachean Ethics A 3, 1095 a 2-11. 

4. Ibid. H 8, 1150 b 32-35. g 

5- For this translation of 53 see Denniston (1954), pp. 238-239. 

6. Arrighetti, 31.27.2ff. 
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| CHAPTER 3 
OUTLINE OF EPICUREAN PSYCHOLOGY 


THE purpose of this chapter is mainly negative. I believe that the. 


swerve of atoms played a very small part in Epicurean psychology. 
On the other hand, in the version of it currently accepted and taught 
it plays a rather large part. I think it is necessary to examine the 
psychological concepts used by Epicurus, chiefly with a view to 
showing that there is certainly no direct evidence of a major role 
for the swerve, and that some of the allegations made about it are 
not plausible. But in addition I hope to throw a little light on 
Epicurean psychology in general. 


Tun COMPOSITION OF THE PSYCHE 


The psyche in Epicurean theory is made of atoms, of three or 
four kinds only: 


The psyche is corporeal, of fine texture, distributed over the whole 
frame, most similar to pneuma with an admixture of heat, being 
like the former in one way and the latter in another; in addition 
there is the part greatly exceeding even these in fineness of texture 
and by virtue of this being the more closely associated in feeling 
with the rest of the frame? 


This carefully qualified summary mentions only three constitu- 
ents—something like pneuma, heat, and something finer than these. 
Later doxographers,*! and Epicurus’ own disciple Lucretius, raise the 
number to four. According to Lucretius (3.231ff), there is aura 
(pneuma), vapor (which seems to mean something hot), and aer, as 

O58 amy» cópá ort Aemrouepés, map’ Giov rò dÜpowum mapeomappévov, 
npoosppepéorarov O6 mvetpart, Üepuoü twa kp&otv čyovre kal mi uiv TOUTO 
npoceppepés, mi} dè rovrey čari 86 rò pépos modiy mapaħayiy eiìngos Th Aenro- 
Hepeig. Kai abrdy rovrwr, ovpmabes è roóro paMov kal 7 omre åbpoloparı. 
(Letter to Herodotus §63. Bailey’s text.) l 

* Please see end of chapter for numbered references, 
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well as the fourth and finest element, which has no name. 

Both psyche as a whole and mind, which is a part of it, consist 
of these elements and no others. It must be remembered that Epi- 
curean atoms themselves possess no qualities, apart from shape, size, 
and weight, and cannot change in quality. It follows that all changes 
in the psyche must be accounted for by rearrangements of the exist- 
ing stock of atoms or else by the addition or subtraction of atoms 
of one or another-of these four types. This is fatal, or so it seems to me, 
to any account of Epicurean epistemology which asserts that the 
perceptible eidola are incorporated in the psyche of the perceiver. 
For the eidola of (say) an object made of iron consist of iron atoms, 
not of soul atoms; and the iron cannot enter into the Epicurean soul. 

The proportions ofat least three of the four kinds may vary from 
one psyche to another; we have the authority of Lucretius for this: 


There is more of the hot element in those whose bitter heart 
and wrathful mind easily explodes in anger. 
In this class above all is the forceful, violent lion, 
who bursts his breast with noise when he roars 
and can’t contain the waves of anger in his breast. 
The chilly mind of deer is more full of breath 
and wafts cool breezes through their bodies, 
which impart a trembling movement to their limbs. 
The species of cattle lives more on air, which is placid; 
anger s firebrand is never much charged to stir them 
smokily, filling them with the darkness of blind fog, 
nor do they cower transfixed by the chilly arrows of fear; 
they are betwixt and between the deer and the fierce lions. 
So it is with the race of men.» 
b sed calidi plus est illis quibus acria corda 
iracundaque mens facile effervescit in ira. 
quo genere in primis vis est violenta leonum, 
pectora qui fremitu rumpunt plerumque gementes 
nec capere irarum fluctus in pectore possunt. 
at ventosa magis cervorum frigida mens est 
et gelidas citius per viscera concitat auras 
. quae tremulum faciunt membris exsistere motum. 
at natura boum placido magis aere vivit, 
nec nimis irai fax umquam subdita percit 
fumida, suffundens caecae caliginis umbra, 
nec gelidis torpet telis perfixa pavoris: 
interutrasque sitast, cervos saevosque leones. 
sic hominum genus est. i 
(3.294-307) 
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It will be seen at once that this is a perilous doctrine for an 


Epicurean to hold. For it seems to entail that a man’s character and - 


his reactions to the world will be determined at his birth by the pro- 
portions of pneuma, heat, and air in his soul. If this is the case, there 
is no hope of success in the ultimate aim of the Epicurean philosophy 
—to teach men tranquillity. We are tranquil, if it is our nature to 


be; if not, not. Lucretius therefore goes on zt once to reassure the 
reader: > | 


Although learning makes some n 
all equally well-mannered, it cll lene, 2 i e 
the basic remnants of each man's natural mind. 
It mustn’t be thought that faults can totally be rooted out, 310 
so that no longer does this man relapse too fast into bitter anger, 
and that man yield a little too fast to fear, and the third 
accept some things more calmly than he should. 
And in many other things it must be true 
that men's natures differ, and the habits their natures entail; 315 
I cannot now expound the hidden causes of these, 
nor finc enough names for the numerous figures 
of the atoms which give rise to this variety of things. 
This much can certainly be said on these matters, 
that only such small remnants of our natures are left, : 320 
beyond the power of reason to drive out of us, 
that nothing prevents us living a life worthy of the gods.¢ 


We must pause for a while over this, since the argument has 
sometimes been obscured by the commentators. Learning (doctrina, 


i quamvis doctrina politos 


constituat pariter quosdam, tamen illa relinquit 

naturae cuiusque animi vestigia prima. 

nec radicitus evelli mala posse putandumst, 310 
quin proclivius hic iras decurrat ad acris, 

ille metu citius paulo tenaptetur, at ille 

tertius accipiat quaedam clementius aequo. 

inque aliis rebus multis differre necessest 

naturas hominum varias moresque sequaaes; 315 
quorum ego nunc nequeo caecas exponere causas 

nec reperire figurarum tot nomina quot sunt 

principiis, unde haec oritur variantia rerum. 

illud in his rebus video firmare potesse, 

usque adeo naturarum vestigia linqui 320 
parvula quae nequeat ratio depellere nobis, 

ut nil impediat dignam dis degere vitam. 

(3.307-322) 
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307), says Lucretius, makes certain people equally refined or well- 


. mannered, but it cannot wholly eradicate natural differences. Only 


such tiny traces of these natural differences are left untouched by 
reason (ratio, 321) that nothing prevents one from living a life worthy 
of the gods. Bailey, perhaps following up ahint dropped by Giussani,? 
distinguishes sharply between doctrina and ratio: doctrina translates 
“mabela,” which Epicurus disliked; ratio is the Epicurean philo- 
sophy. “Education can do something to bring men to the same level 
of culture, but it cannot eradicate the natural tendéncies, and they 
will from time to time burst forth. Yet ratio, the Epicurean philo- 
sophy, can enable men in spite of these innate tendencies to live a 
life worthy of the gods." It will be seen that Bailey's distinction 
rests on nothing but the use of two words instead of one. For 
Lucretius makes no distinction between the effects of doctrina and 
ratio; he says of both that they can eliminate natural differences to a 
sufficient extent but not completely. Between the opening statement 
about doctrina and the closing statement about ratio he observes that 
there are very many differences of character besides the three most 
obvious ones which have already been identified. The pattern of the 
section from lines 307 to 322 is therefore "statement—amplification 
—summing-up” ; a very usual Lucretian structure. Without convinc- 
ing evidence that doctrina always or usually means something different 
from ratio in Lucretius, Bailey's distinction cannot be maintained. 

. It is vital for our enquiry into the nature of voluntary action to 
understand how training (for we can now drop the attempt to dis- 
tinguish between doctrina and ratio) can control the natural tenden- 
cies which result from a lack of balance in the composition of the 
psyche. Unfortunately, Lucretius does not develop this point. One 
can perhaps squeeze a drop of information from the word figurarum 
in line 317. “In many other things," says Lucretius—meaning “other 
than anger, fear, and placidity "— "there must be differences in the 
natures of men and in the habits which follow" (sc. from these 
differences). He adds that he cannot now expound the hidden causes 
of these differences, nor find “as many names of formations (?) as 
the atoms have, from which so much variety of things arises." The 
rerum of this last line are presumably in the same category as the 
rebus of line 314—dispositions or characteristics of the psyche. 
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Lucretius cannot be talking in.general about the differences of shape 
exhibited by atoms; only atoms of four kinds exist in the psyche. 


And each kind is characterized by its shape and size alone, so that 


there cannot be much differentiation of shape within each kind. 
However, from what Lucretius says in 2.333 sf, where he discusses 
the different shapes of atoms, it seems to follow that there are some 
differences of shapes of atoms which make up a single substance. 
For instance, he observes that not all grains of corn are exactly 
alike, and deduces from this that there are differences in the shapes 
of their component atoms. The atoms must, it seems, be sufficiently 
alike to make each of these compounds into a grain of corn, yet 
sufficiently different to make the compounds different. Since we are 
_ told that soul atoms are especially smooth and fine, there cannot be 
much scope for variation in their shape; but there may be enough 
to account for what Lucretius says. Alternatively, we may suppose 
that the figurae of which he speaks are not the shapes of atoms but 
the shapes or structures of groups of atoms; this is Bailey’s view, and 
 Ithihk it is more likely to be correct. | | 

If we assume, as we must, that learning cannot add to or sub- 
tract from the stock of atoms which compose an individual psyche, 
the only possible effect it can have is to rearrange the atoms into new 
patterns. Learning cannot diminish the sum of “hot” atoms in a 
passionate man’s psyche, but perhaps it can push them away into less 
effective regions (or something like that). These patterns, it should 
be added, are not to be thought of as stationary, like a mosaic or a 
pointilliste picture, because in Epicurean theory atoms are always in 
motion. There is room in the theory, however, for more or less 
durable patterns of motion among the atoms. 


oe 


MENTAL IMAGES 

The normal way in which a man learns about the external world 
is of course by sense perception. It is perhaps worth quoting at 
length the definitive statement about perception from Epicurus’ 

Letter to Herodotus: 
We must believe, too, that it is through the entrance of some- 
thing from external objects that we see their shapes and appre- 
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hend them. For external objects would not stamp upon us their 

nature in respect of color and shape, through the air which lies 

between them and us, either by rays or by any other kind of 
effluence proceeding from us to them, so well as by means of 
Tvioí of the same color and shape as the objects, which enter into: 
us from the objects, either into our faculty of sight or into our 

mind, according to size; moving very quickly and for that reason 

bringing about a mental image of the single, continuous object; 

and preserving their affinity with the parent object through the 

uniform pressure exerted by the object because of the oscillation 

of the atoms in the depth of its solid body. And whatever mental 

image of shape or of properties we get by apprehension of the 

mind or the sense organs, this is the shape of the solid object, and | 
it comes about because of the successive repetition of the <iSwAoy, 
or because of what is left behind.d 


The r/mos or etówAÀov, which consists of a thin skin of atoms 
emitted from the surface of all objects (emitted by the force of 
the atoms vibrating inside the object), "enters into us." It may 
enter through one of the sense organs, or directly into the mind; 
this depends on its size—that is, on the fineness of its texture. It is 
not one such efSwAor that gives us a mental image or perception; 
either a constant succession of similar ones, by the speed with which 
they succeed one another, gives the impression. of a single, con- 
tinuous object (like the successive frames of a piece of motion 
picture film); or it is “what is left behind" which produces the 
continuous image. I suppose this means tbat though the earlier 
eiSwAa may themselves have become dissipated by the time later 
ones arrive, nevertheless something is left behind by the earlier ones 


- which in some way chimes or connects with the later ones. 


This is a tantalizing text, because we want very badly to know 

4 Act SÈ kal vouíLew erevadvros Twós ard ræ EEwbev tas popdas ópáv jus 
kal 8wvoetoÜav où yap äv évarocdpayicaro rà Ew rip éavrüv iow Tob Te 
xpóporos kai ris poppis bd rod dépos rot peraf) pav Te kükeivow, ovde dia 
TÀv dkrívcw 1) dw DWmore pevpdtwy ad’ pôv mpós éxetva mapaywopévow, ovros 
ds tUrwy Twa émevoióvrow hu dmó Tay mpaypdtwr ópoxpóuv TE Kai ójotouópdcav 
Kata, Tò évapuórrov péyebos eis Ty dw 7) rijv Sidvorav, OKéws rais popas xpwpévov 
celra Sid raúryv Tv airíav roô évòs Kai avvexoüs tiv $avraaíav dmoBiBóvreov kai 
Tj» oupndbevay dd Tod broxewpévov owldvrwv Kata Tov ékeiDev ovpperpov énep- 
evapdy èk ris xara BaBos év 7H orepepviw rv drópav mdàcews. Kai Ñy av AdBuspev 
davractay emPaAnrixas Tfj Savoia Ñ rois alobyrnpioss etre popdijs eire oupPeByxdrar, 
popdy arw airy ToU orepepviou, ywopéry xara tò és mókvwpa Ñ éyardreyipa 
ToU €iddAou. (Letter to Herodotus $$49-50.) 

201 


Aristotle and Epicurus on Voluntary Action 


what exactly is left behind; and nothing further is said about it. 
. Since nothing more is said, we may go on with the hypothesis 
already suggested—that the eidola impose a new pattern upon the 
soul atoms. This is ‘‘ what is left" ; and if other similar eidola confirm 
the new pattern, a mental image results. That is to say, the mental 


image is the new pattern. It is not the case that the new pattern 


causes some other event in the mind, which is the mental image; for 
such an event could not be anything but another change of motion 
in the soul atoms, and nothing is gained by the assumption of 
another change of motion. 

After the image produced by the act of perception has dis- 
appeared for the moment, it can be recalled again as a memory. 
This implies (though there is no explicit confirmation in the texts) 
that the pattern of motion of the soul atoms which constitutes the 
image Coes not disintegrate after the supply of eidola has ceased, but 
may be retained, more or less intact, somewhere in the mind. 


| ae 
TIpddnyus, éruBoMj, 96£a 

A brief review of these concepts seems to be necessary, if we are 
to understand the Epicurean psychology of action. 

According to Diogenes Laertius (10.31), Epicurus said in his 
book called The Canon that there are three criteria of truth: “sensa- 
tions and apoArfers, and feelings" (my punctuation is intended to 
, point to Diogenes’ omission of the definite article with “‘spodibers” ; 
the first two are grouped together). When we turn to the writings 
of Epicurus himself and Lucretius to look for confirmation, we find 
no evidence for any such precise doctrine. In the epistemological 
sections of the Letter to Herodotus (S838, 63, 68, and 82), where 
Epicurus stresses the supreme importance of sense perception and 
feeling, there is no mention of mpdAnis. The word is used once 
($72) in a discussion of time, but the context offers little help toward 
establishing its meaning. There are, however, three other instances 
of its use in the extant works of Epicurus. In the Letter to Menoeceus 
($124) he says of the popular statements about the gods that they 
are not apoArpers but false suppositions (omoes Yevdeis). This 
makes it clear chat the word could mean an idea or conception, and 
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that without further qualification it implies that the idea is a^true 
or valid one. The other two instances are to all intents and purposes 
identical. Epicurus explains in Principal Doctrines that justice is a 
derivative concept and depends upon its utility to society: 


37. Of the things supposed to be just, when there is evidence to 
confirm that one is suited to the needs of society, then this must 
have a place in the field of justice, whether all people get the same 
or not. [I take the last clause to be a reference to discussions about 
the relation between justice and equality, such as are found in 
Aristotle Nicomachean Ethics E3.] But if someone sets up a law and 
it turns out not to be beneficial to society, then this no longer has 
tlie nature of the Just. And if what is beneficial in the field of 
justice changes, but for a time it still fits our rpdAnyus, it is 4 never- 
theless just, during this time, for those who do not confuse them- 
selves with empty words but consider the facts. 
38. When circumstances do not change, if what is supposed to 
be just is shown not to fit our wpdAnyis in relation to the facts, 
then it is not just. If in changed circumstances the same thi 
laid down as being just are no longer beneficial, then they were 
just, when they were beneficial to the society of citizens, but later 
they are no longer just, when they are not beneficial. 


This throws some light on the meaning of “mpdAnius.” The 
main part of the word (Ajjss) certainly means “conception” or 
" comprehension" or something like that. Morphologically it could 
mean either a process or the result of a process; either the act or 
process of conceiving, or a conception or concept. The phrase 
" évapuórrew eis Tijv srpóXyjuv"" points clearly enough to the latter 
meaning. The sense of the prefix “mpo-” has caused some baffle- 
ment, since some of our second-hand evidence suggests that rpéAsuus 


e XXXVII Tò uév énpaproposuevov or cvppéper ev raîs xpeias Tis mpos 
GMijAous kowüwías Tw vojuolévriav elvar Sixaiwy Exew roô Sixaiov xópav. (5)et, 
LEA a 3 5 ^ fa $7; 4 a * ^ 34 ` + ^ 4 ^ 5 4 
édy TE TÒ aùrò nâo yéryTa éáv ve ji) TÒ a)ró- dav 8€ vópov Hirai is, pì àmoflatvg 
Sè karà TÒ cuupépov tijs mpòs aAdijAous kowwrlas, obxért ToUro Tip ToU Sixaiov dvaw 
LÀ A [/ i] 3 a L4 L4 Ed , 2 ^ , 
exer Kay. petaninty TÒ Kara TÒ Sixatov oupdépov, xpóvov 8€ wa. els rij» mpólgjuw 
evappdrrn, ovdev Frrov éxeivov tov xpóvov Fy Sixarov rois ui) devais kevais éavrods 
cvvrapárrovow GAN’ eis rà mpáypara BAézovaw. 

M ; » 

XXXVI "EvÜa pij xawav yevopévwv trav sepworovruaw mpaypárav dveddyn 
ph ápuérrovra eis rij» wpóXpjuv tà vojuoðbévra Bias én’ abtav ræv Epywv, oix 
qv TaÜra Sixaa évÜa Bé Kawa yevouévaw trav mpaypárwv oven ovvéjepe Ta 
atra Sixaa ke(peva, évraü0a 91) róre niv Fv Bixmeia Ore ovvédepev eis Tij» mpós 
dAMjAous kowcvíay TÀv cvpmoArevouévow, Dorepov 8 otk Fu Er Sixaa Gre uù 
ouvedgepev. (Principal Doctrines 37-38.) 
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comes at the end of a process rather than at the beginning. Here, 
however, the sense seems clear enough: we have'a conception of 
what is just before we consider the particular instance under dis- 
cussion. - RACE. 
.. We can perhaps extract a little more information from the end 
of $37. It is said there that, if circumstances change, something that 
was formerly beneficial and therefore just, but is so no longer, may 
continue for a while to fit our preconception; and in that case it 
remains just for us, until our preconception is changed—otherwise, 
. Epicurus implies, we shall be confusing ourselves with empty words. 
It appears from this, then, that the word "just" will be an empty 
one for us if it is used in a way which does not conform with our 
preconception of justice. 
This reference to “empty words" suggests that we might look 
for further information on mpéAnys at the sections of the Letter to 
Herodotus in which Epicurus propounds rules for the use of words: 
_ First, then, Herodotus, we must keep in our grasp the things which 
are assigned to words, so that we may be able to test our opinions 
and problems aad difficulties by reference to them, and every- 
thing may not be untestable, involving us in a demonstrative 
argument that goes back to infinity, and we may not use empt 
words, For the frst thing that comes to mind must be Gone eed 
in respect of each word, and it must need no demonstrative argu- 


ment in addition, if we are to have something to which we can 
refer our problems and difficulties and opinions. 


And he continues with a statement of the importance of sense 
| perception. E | 

This has not much connection with Epicurus’ theory of the 
origin of language, as some have thought. That theory (described in 
the Letter to Herodotus §§75-76, and in Lucretius 5, 1028-90) was part 
of the Epicurean defense of natural causes against the teleologists; 
it had to do with how the human species as a whole learned its 
language. This paragraph on the other hand is epistemological, and 

t Hpdrov uév obv zà dworeraypéva ois $fóyyow, & 'Hpó8ore, Set eiAndévar, 
6mos dv Tà Oofalóneva 1) Uyroópeva Ñ dropoúpeva čywpev eis rara. dvayayóvres 
emxpivew, xai p) ákpvra. advta tjuiy- (Ñ) els &meipov drrodetxvdovow 1) kevoos dOdy- 
yous čywper dvdyie yp TÒ mpóvrov éwényua Kal? Exacrov dóyyov BAémea0o: xai 


pnôèv daroBelZecis wpoaletoÜa,, eimep é£ouev rò [gro uevov Ñ dmopovpevov kal 
Sofalouevor éd?  àvá£opev. (Letter to Herodotus $$37—38.) 
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it has to do with the learning of individual men. There may well 
be some connection: the notion that a word has a single meaning 
given to it (as it were) by nature is common to both topics. But 
Epicurus can hardly have wished to say that we all individually 
learn to use words in the same way as the human species learned to 
use them.5 It seems to me that this paragraph corresponds with the 
last chapter of Aristotle's Posterior Analytics, in that both play a 
similar part in their author's theory of knowledge. All teaching and 
all learning, Aristotle says, must start from pre-existing knowledge. 
How then can learning ever get started? Demonstrative argument 
(dxróBei£us). cannot start by itself, since it presupposes’ premises that 
are already known. The basic premises must be known by sense 
perception.. All animals have sense perception, but only some of 
them have the capacity to retain the percept, and of these only some 
(viz. men) develop the power of using the retained percepts in more 
highly organized ways. 

Like Aristotle, Epicurus insists that demonstrative argument can- 
not go back to infinity. We must have a starting point. And the 
starting point, as he insists over and over again, is sense perception. 
We learn to attach words to our perceptions; and thus when the 
word is mentioned we have a “preconception” of what the word 
refers to. But there is a danger that we may forget that this is the 


use of words, and try to give them an independent life. So he 


insists that we must keep in mind the things which are assigned to 
our words (rà ómoreraypéva rois POdyyots), and so avoid using 
empty words. We must use words in a way which corresponds 
with our rpoàńpeis because if we cut them adrift they will be aim- 
less and uncontrollable. 

Although this argument is based on a theory of knowledge such 
as Aristotle put forward in the Posterior Analytics, it is also to some 
extent a polemic against Aristotle, and others. It is part of a positiv- 
istic attack on metaphysics. However, the details of that attack can be 
omitted; the important question now is: what can be said about 
Epicurus’ use of “apdAnyus’’? It seems certain that the word retains 
the sense of “preconception” ; it emphasizes that this comes before 
a particular instance. Some have suggested that mpoAnpers were 
innate ideas. If so they were independent of sense perception and 
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should therefore have been listed by Epicurus along with sensation 
and feeling as “criteria of truth” (but there are other sufficient 
reasons for rejecting this suggestion). It is certain that TpoArpers 
are derivatives of sense perception. The probable conclusion is 
that the elevation of mpdéAnyus to the position of a third criterion 
along with sensation and feeling is the work of the doxographers, 
who liked to make systematic lists of terms, Epicurus himself used 
the word simply to refer to the function of the retained sense image 
in comparisons with new sense perceptions. 

This concept, then, adds very little to our knowledge of Epi- 
curean psychology. Epicurus clearly had some idea of what hap- 
pened to the mind atoms to bring about the retention of a sense 
image; there was no need for him to add anything to this to account 
for polis. 

The second of the three concepts, émBoAn, might be expected to 
have a more direct relevance to the problem of voluntary action. 
According to Bailey's interpretation of the texts,’ emBody usually 
implies something active on the part of the observer, as opposed 
to the mere passive reception of mental images, either directly or 
through the medium of sense perception. As with apdAnyus, it 
seems to me a mistake to try to construct a consistent technical use 
for this word in the Epicurean system; and Bailey's treatment of the 
evidence is extremely questionable.8 However, the lengthy demoli- 
tion of others’ theories is tedious both for the writer and the reader; 
pethaps a brief review of a few of the texts will suffice for present 
purposes. Since the third concept, 8ó£a, is intimately connected in 
the texts with émfloMj, both may be examined together. 

The most revealing text is$$50-51 of the Letter to Herodotus, the 
earlier part of which was translated above (p.201): 


And whatever mental image, of shape or of properties, we get 
by apprehension of the mind or the sense organs, this is the shape 
of the solid Object, and it comes about because of the successive 
repetition of the ei8cAov, or because of what is left behind, but 
falsehood and error always lie in the addition made by judgment 
(8ó£a). . . . For there would have been no similarity between, on 
the one hand, the appearances seen as if in a picture or occurrin 

in dreams or in any of the other apprehensions (émPoAai) of the 
mind or of the other criteria, and, on the other hand, things that 
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really exist and are called “‘true,” unless these things which we 
apprehend really existed. But the error would not have happened, 
if we did not have a second motion, in ourselves, connected with 
the apprehension of the image but different from it. From this 
motion, if there is no confirmatory evidence or there is counter- 
evidence, error arises, or if there is confirmatary evidence or no 
counterevidence, truth. This judgment (ó£a) must be very firmly 
_ kept in check, so that the criteria derived from clear observations 
(xarà ras évapyetas) may not be, destroyed, and error may not 


be similarly established and thus throw everything into con- 


fusion.8 


In the second sentence, there is a clear distinction between illusion 
and reality: only thus does the sentence hang together logically. So 
"TOv davracudwv ofovel èv eików Aaufavouévow" are certainly 
illusory appearances, not (as Bailey says) “the images perceived as a 
kind of likeness (i.e. the normal images of sensation)." I am not 
quite sure what "eid" implies here, but since Plato it usually 
carried the implication of a mere copy or representation, as opposed 
to the real thing. Lucretius (4, 722-776) speaks first of imaginary 
creatures like Centaurs, and then of images perceived in sleep; so 
perhaps Epicurus deals with things in the same order. He insists, 
then, that imaginary visions and dream images, because of their 
similarity to real things, must have a real origin; that is, they are 
caused by real eiSwAa. But error arises (that is, we confuse these 
imaginary visions with reality) because of the addition of 8ó£a. A 
real object stamps its image on our mind by sending a constant 
stream of eiSwAa to our sense organs. Imaginary visions are the pro- 
duct of random images which, as Lucretius says, “‘wander in large 

E kal qv dv AdBwyev davraoíay émfgrucos Tfj Buwolg Ñ rois aio gropiois 
eire poppis eire ovufefnkórov, pop} éarw adrq rod orepeuviov, ywopévi Kara 
TÒ éis sókvapa. Ñ éykardAeuiia, ToU ediov. rò Sè iieüBos Kal rò Siqpaprnpévor 
& TQ mpoodofalouerp del otw. . . . Ñ te yap Spoudrys t&v davraeuóv oiovel ev 
etxdve AapBavopevww Ñ kab Srvovs ywopévow Ñ Kar’ GMas rivas émPodds Tfjs 
Stavoias Ñ rôv Aowrdw Kpirnpiww obk dv more omüpye rois bdo Te koi dÀnBéc; 
mpocayopevouévois, ei ui) Ñv Twa Kal rara mpós à (ém)BddMoper 76 be Seqpape 
THELEVOY oU av dmipyev, el pù eAapBdvopev kal Ev twa xivnow év hpv avrois 
ournpperny uév (rfj $avraorucj émfloMj), SiddAmfuv 38 Éyovoor- xarà 32 ravrny 
càv pv ui) émpaprvpri) Ñ àvrutapropytifj, rà pedos yiverar cà» 86 empaprupy Bij 
Ñ ui] dvripaprupyOy, rò ddnOés. xal rasrqv obv adddpa ye Set Thy 8ófav katéyew, 
iva pre Tà kprýpia dvapirat à. karà tàs evapyelas phre 76 Ggpaprquévov Gpotws 
BeBatotperov mdvra avvrapárry. (Letter to Herodotus §§ 50-52.) 
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6. This may be overstated. There are some propositions (those of science, for instance) 
which cannot be tested against perceptions immediately, but only against mrpodippets. 
In this sense srpéAnyus may be described as one of the criteria. But of course it is 
still a derivative of sense perception. 

. Bailey (1928), appendix III. 

. Note for instance that the quotation at the top of p. 565 is not “extracted” but 
rewritten. l 

9. The ms text is corrupt at this point, but there is little doubt that Usener’s restora- 

tion, which I have printed, is correct. For full details, see the apparatus criticus in 
Bailey, Arrighetti or Long. 


| ! numbers in many ways in all directions every where." It is the busi- 
ness of ófa to pronounce whether a particular mental image is the 
result of a constant stream of eSwAa or a random one or two. 

In this passage, then, the émifloAal rs Stavolas 7) TÀv Aouráv 
KpuTnpiwv are apprehensions of illusory images. Both waking visions 
and dream images are included in the category of émPodai, if the 
word dAAos has any meaning. We have therefore incontrovertible 
evidence that émifoMj is not necessarily an act of concentration or 
deliberate attention. An examination of other instances of its use 
would show, I think, that it adds nothing of importance to Epicurus’ 
theory of knowledge and psychology. 

On the other hand, 8ó£a is important. We are told that it is a 

motion, and that it is in us. It must of course be a motion of soul 
atems; and it is in us, presumably, because it is not caused wholly 
by the elwa coming from outside. It is said to be connected with 
the apprehension of the mental image (ouvnppévyn ti $avraorucg 
emBodj), but distinct from it.? The apprehension of the image is a 
passive business, caused entirely by the entrance of the e!SwAa. But 
óta is not wholly the result of external causes. 

Is óó£a, then, a swerve of the psyche atoms, or is it caused by 
such a swerve? I do not believe for a moment that this is what 
Epicurus meant. We have been told that 8ó£a is connected with the 
apprehension of the image in sense perception, and that the swerve | 
which gives us free will is “at no fixed place and at no fixed time"; 

1 these seem to be incompatible predicates. Neither Epicurus nor 
i Lucretius mentions 8ó£a. and the swerve together. Moreover, as I 
l hope to show in the remaining chapters, this is not where the swerve 
. is required in Epicurean psychology. 
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NOTES TO CHAPTER 3 
I. A&tius 4.3.11; Plutarch Adversus Coloten 1x18 d (= Usener 315 and 314). . 
2. Giussani (1896), on 3, 307. 
3. Bailey (1947), p. 1035. l 
4. My translation of the tenses here and in 38 follows Bailey. 
5. Nor is this implied by Lucretius 5.1030-1032. 
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CHAPTER 4 | 
PSYCHOLOGY OF ACTION, EPICUREAN - 


AND ‘ARISTOTELIAN | 


_ For the Epicurean theory we are dependent on two passages of 
Lucretius; the text of Epicurus to which they correspond has been 
lost. Like others which have been analyzed in this book, they have 
sometimes been misrepresented by being detached from their con- 
text in the poem. We can understand what is the emphasis, and why 
such and such points are emphasized, only if we appreciate the 
general intention of the part of the poem to which they belong. 

The first passage (4.777-822) is important because it suggests 
that we are able to choose certain simulacra and reject others, and if 
this can be maintained it is obviously relevant to the theme of volun- 


anced 


from outside. | a 

There are two lines of introduction (722-723) which do admit- 
tedly suggest that the subject is "thought" as a whole. But at once 
Lucretius turns to the subject of visions of imaginary creatures such 
as Centaurs, The whole of this section (724-745) deals with this sub- 
ject. (Bailey asserts that it also contains in 722-731 and 745-748 a 
treatment of "the ordinary process of visual thought,” but this is 
obviously wrong, and is in amy case contradicted by his note on 
| 726.) Epicurean theory had to explain Centaurs because it asserted 
both that all visions occur because of simulacra, and that there are 
. no Centaurs. a | | j 
Next, Lucretius adds an argument to show that mental images 
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must have similar causes to visual images, since they look the same. 
Thus (nec ratione alia, line 757) dream images are explained: the mind 
picks up a simulacrum of someone now dead, and since the senses are 
not available to test the impression, one dreams that one is in the 
presence of the dead man. Again, the problem was to show that 
such an image has no other source than simulacra picked up from 
the extérnal world. Once it is seen that this is the intention, the next 
lines follow quite logically. Dream images sometimes appear to 
dance, even though there is no moving object to account for their 
changing shape, because there are very many such simulacra abroad, 
of differing shapes, and when one succeeds another rapidly, the 
image appears to move. 

Lucretius then develops the notion of the speed with which 
simulacra may enter the mind, and uses it to explain not only the 
fact that dream images dance, but also the fact that one can call to 
mind an image whenever one wishes. For this too might be thought 
to require a special explanation (“or do the simulacra wait upon our 
will . . .?”). The explanation is that there is an extraordinary number 
of simulacra. Within a measurable period of time there are many 
smaller units, the existence of which cannot be perceived but can be 
deduced: we have already studied this theory in Study I, chapter 8. 
It is suggested, then, that in each of these indivisible and imper- 
ceptible units of time a different simulacrum enters our mind. It 
must then be explained how it is that we "see" one but not others; 
and the explanation is interesting: 

And because they are tenuous, except what the mind strains to see 

it cannot observe sharply; and so all the rest 

perish, apart from those for which it has prepared itself. 

It prepares itself, then, and hopes 805 

to see what follows each thing; so it happens. 

You can see how our eyes, too, when they set about seeing 

objects that are fine, strain and prepare themselves, 

and, without this effort we cannot observe things sharply. — 8:0 

But even in things open to view, you may notice 

that if you do not apply your mind to them, it is then as Hi the 

thin 

were all the time separated and far removed from you. á 

Why is it surprising, then, if the mind loses everything 

except what it has devoted itself to? 815 
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And then we make great judgments from small evidence 
and lead ourselves into the trap of deceit. 


The mind can prepare itself to receive some Images and not 
others. The sense in which it can prepare itself is defined more 
closely: “‘it hopes it will see what follows each thing: so this hap- 
pens." It is like focusing your eyes. 

There is admittedly in these lines an assertion that the mind can 
concentrate on some simulacra and reject others. I wish to stress, 
however, the very limited use which Lucretius makes of this asser- 
tion. It is used to explain how dream images can dance (!), and how 
we can visualize anything we like at any time. Its purpose is essen- 
tially defensive: it refutes the suggestion that these phenomena can- 
not be explained by the theory of simulacra. All the time Lucretius: 
is thinking of imaginary and particularly of illusory appearances. So 
he concludes by remarking that when we pick up these stray images 
we are apt to conclude with a judgment about them. and so lead 
ourselves astray. This is surely fatal to any interpretation of these lines 
which finds in them a reference to émtBod} ris Siavolas as an 
essential feature of Epicurus’ theory of knowledge. The apprehen- ' 
sion of these stray simulacra might well be ascribed as an empoi 
Tis dvavoias; but there is no justification for generalizing Luc- 
retius’ statements here beyond their defensive context. 


ab 


* et quia tenvia sunt, nisi quae contendit, acute 
cernere non potis est animus; proinde omnia quae sunt 
praeterea pereunt, nisi (si ad) quae se ipse paravit. 
ipse parat sese porro speratque futurum 805 
ut videat quod consequitur rem quamque; fit ergo. 
nonne vides oculos etiam, cum tenvia quae sunt 
cernere coeperunt, contendere se atque parare, 809 
nec sine eo fieri posse ut cernamus acute? 810 
et tamen in rebus quoque apertis noscere possis, 
si non advertas animum, prcinde esse quasi omni 
tempore semotum fuerit longeque remotum. 
cur igitur mirumst, animus si cetera perdit 
praeterquam quibus est in rebus deditus ipse? 815 
deinde adopinamur de signis maxima parvis 
ac nos in fraudem induimus frustraminis ipsi. 
l . (4.802-817) 
304, (si ad) quae Brieger: que ex OQ ` 
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Tue second passage is lines 877-906. Again we must study the 
context. The sequence of the text as the manuscripts have it is as 
follows: | 

A 823-857 A polemic against teleology. | 

B 858-876 An account of the physical origins of hunger. 

C 877-906 The explanation of voluntary movement. 

D 907-961 Sleep. 

After this the book becomes somewhat digressive. From 962 to 


, 1036 there is a further explanation of dreams, finishing with erotic 


dreams; and this leads into a long study of sex relations. 

Lachmann observed that it was hard to see the sequence of 
thought in this section: after dealing with sense perception and then 
with mental images, Lucretius could logically go on to the effects 


. produced by the mind-—walking, sleep, love; but A and B had no 
_ place here. He concluded that they were written at another time, 


before the poem as a whole was written. Various other attempts 
were made to rearrange the poem in order to improve the sequence 
of thought. Giussani, however, argued differently: up to line 822, 
Lucretius has dealt with sensation (rather, with sense perception and 
mental perception); from 858 onwards he deals with “certain vital 
functions,” in which the mind plays a part but not an all-important 
part. Between the two, Lucretius interpolates a characteristic attack 
on teleology, to remind the reader once again of the moral purpose 
of the whole poem; the interpolation arises naturally out of the 
preceding mechanistic account of perception, and the following 
passage on hunger arises naturally enough out of te 
Bailey followed Giussani, but missed the essential point in Gius- 
sani’s exposition. For section A was not explained by Giussani simply 
as an interpolation between two sections on different topics, but as 
the explanation of a general point relevant both to what precedes it 
and to what follows it. To call the preceding section “Thought” 
and the following section “Some Functions of the Body considered 
in connexion with Psychology,” as Bailey does, is to miss the 
essential link. The whole passage from 722 to 961 might be entitled: 
“No need for any explanation other than simulacra." We have seen 
already that in the section to which Bailey gives the title “Thought, 
the subject is not Thought as a whole, but those aspects of the 
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imagination which might be supposed to need a special, non- 
mechanical explanation. In the section we are now considering the 
same limitation applies. Once this is seen (and I think Giussani did 
-see it), section A has a perfectly natural place in the sequence, and 
. B, C, and D follow quite logically. l 
But C is the section which interests us, and we can now examine 


it more closely, bearing in mind all the time its defensive, anti- 
teleological purpose. 


Now, how comes it that we can take steps forward 

when we wish, and that the power is given us to move in various 
K ways? 

What thing has the task of shifting the heavy load ? 

of our bodies? This I will tell you; listen to my words. 880 

I tell you that images of walking first come 

to our minds and strike upon our minds, as I have told before. 

Thence comes will; for no one begins to do anything, 

before the mind has first foreseen what it wants todo, 

An image is formed of that which the mind foresees. 885 

Then, when the mind so stirs itself as to want to move 

and step forward, it puts pressure at once on that force of the soul 

which is spread over the limbs and members of the whole body. 

And this is easy, because it is all joined in association. 

Then this force puts pressure on the body. . . .P 


It will be seen how Lucretius stresses the need for an imago in 
the mind before action can begin, and relates the occurrence of this 
imago to what has been said before. Presumably this reference is to 
lines 779-806 (above, p. 211). What we are told, then, is that before 
we walk, the following episodes must take place: (1) Simulacra 


b Nunc qui fiat uti passus proferre queamus, 

cum volumus, varieque datum sit membra movere, 

et quae res tantum hoc oneris protrudere nostri 

corporis insuerit, dicam: tu percipe dicta. 880 

' dico animo nostro primum simulacra meandi 

accidere atque animum pulsare, ut diximus ante. 

inde voluntas fit; neque enim facere incipit ullam 

rem quisquam, (quam) mens providit quid velit ante. 

id quod providet, illius rei constat imago. 885 

ergo animus cum sese ita commovet ut velit ire 

inque gredi, ferit extemplo quae in corpore toto 

per membra atque artus animai dissita vis est. 

et facilest factn, quoniam coniuncta tenetur. 

inde ea propozro corpus ferit. . . . 890 
(4877-890) 
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meandi must strike our minds, among the innumerable other simu- 
lacra which are always abroad in the air (881-88 5). (2) The mind 


. must be focused, as it were, on walking, so that these simulacra form 


an image while others do not (802-806). (3) Voluntas fit; .. . animus 
sese ita commovet ut velit ire (883, 886). (4) The mind transmits motion 
to the limbs, bit by bit (887-891). 

This is Lucretius’ account of the psychology of voluntary action, 
and voluntary action, we were told in Book 2, is possible only be- 
cause of the atomic swerve. But the swerve is not mentioned at all 
here. The editors have sought for opportunities to insert a swerve 
somewhere in these four stages or between them. Perhaps stage 2 
is a swerve? But this is highly unlikely, because Lucretius goes to 
great lengths to give a causal explanation of why the mind focuses 
on some things rather than others.*! Perhaps, then, stage 3 is a swerve? 
This is much more plausible. Editors have seen a hint in the words 
animus sese ita commovet. But the fact remains that Lucretius says 
nothing whatever about it. He certainly could have said it. Further- 
more, it would have been very much to the point to mention it in 


i this context, since it could have proved a useful weapon on the side 


of efficient causes against teleology. My conclusion is that the part 
played by the swerve in saving voluntary action from necessity is 


"probably not covered by any of the four stages mentioned here. 


However, that is by no means proved. I hope to make the case 
more convincing by studying the historical context in which Epi- 
curus’ theory was developed. To understand this last passage of 
Lucretius, and the theory described in it, we must again refer back 
to Aristotle. The relevant text is his De Motu Animalium, the last 
chapters of which have a clear similarity to this passage of Lu- 


cretius.? 


de 


Tue point that I wish to emphasize is that Aristotle's discussion, 
though it is explicitly about voluntary movement, is as apparently 
“mechanistic” as the Lucretian text. I have already quoted Giussani 
on the Epicurean doctrine: “The motives, that is to say the idea or 
perceived image of the object and the consequent desire to pursue 
* Please see end of chapter for numbered references. 
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or avoid it, are reducible in substance to internal motions of atoms, 
and the act of volition too consists solely of internal atomic motions; 


but the passage from the former to the latter is not a mechanical 
connection or a mechanical transformation of the former into the 


latter—that would mean the rule of necessity—but the latter is 
determined (or not determined) spontaneously.” We have just seen 
that this is an unsupported assertion, for which there is no real evi- 
dence in the text of Lucretius. I want to point out now that there is, 
similarly, no break in the chain of causation from stimulus to 
response in Aristotle’s theory. 

The things which move an animal, says Aristotle,4 are thought, 
imagination, choice, wish, and appetite; but since imagination and 
sense perception can be classified as “mind,” and wish and temper 
and appetite are all forms of desire (6pe£is), and choice is something 
which shares in both thought and desire, it follows that all the 
motives of animals can be attributed to two things alone—thought 
and desire. After further discussion of these two, Aristotle sums up: 


The animal moves and walks through desire or choice, because 


some change has been caused as a result of sense perception or 
imagination.© | 


The “change” or "alteration" mentioned here is described in 


more detail later on after some examples of the practical syllogism 
which do not seem to add much of importance to our subject. 


Aristotle compares the movement of animals with the movement 
of automata—that is, semi-automatic marionettes—and with the 
moverent of a toy cart with wheels of unequal size. The point of 
comparison is a little obscure, but I think it is supposed to show that 
one small and simple movement can by purely automatic means 
bring about a complex series of different movements. A simple turn- 
ing of a cylinder on which strings are wound causes the puppet to 
perform complex movements with its limbs, and the end of one 
movement brings about the beginning of another. A simple push 
on the cart drives it straight forward for a while; then it loses 
equilibrium, heels over on to a smaller wheel, and so begins to move 
in a circle. (I am not sure of the details of either of these illustrations, 

° Kweira, yàp kal mopeveras rò [ov dpéfei Ñ spoatpéoe,, dMowwbévros Twós 
kata, ri oloUnow 1) riv darvraciav. (De Motu Animalium 70I a 4-6.) 
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but this must be approximately right.) In marionettes and toy carts, 


Aristotle notes, no change of size takes place, though if it did the 
effect would be similar. But in animals there is change: 


‘In the animal the same part can become larger and smaller and 
change its shape, as the tissues become swollen with heat and 
contract again with cold and so change. The causes of change are 
acts of imagination and sense perception and thought. Sense 
perceptions are themselves changes of a kind, and imagination 
and thought have the same force as their objects have. For in a 
way, the mental image of what is hot or cold or pleasant or 
terrifying is the same sort of thing as its object. That is why people 
shiver and are afraid simply as a result of a thought.4 


He continues: 


The cause of movement, then, as I have said, is the object of pur- 
suit or avoidance in the sphere of what is practical. The thought 
or imagination of these objects is necessarily followed by heating 
or cooling. For anything painful is an object of avoidance and 
anything pleasant is an object of pursuit (though in small instances 
we don’t notice this), and anything painful or pleasant is nor- 
mally accompanied by some cooling or heating.? 


Aristotle gives a few examples: confidence, fear, and lust have 
the sort of effect he has described, and the same effect is produced 
in some degree by memories and anticipations of these feelings. The 
human body, he says, is suitably arranged, in that the regions near 
the origin of motion in the limbs are able to change, from pliant 
to rigid, from soft to hard, and vice versa. He goes on: 


Since these parts are affected as described, and since, furthermore, 
there is that connection between the active and the passive which 


a ev 8é cQ Cd Sérvara rò abrd kal petlov xal Aarrov yírcaÜat kal rà ayhpara 
peraBddrew, ad£favopévcv r&v poplav Sua Üeppóryra kai mi ovareMopevew bia 
poew Kai dAAovovpévow. aAdotoiiat 8’ ai pavracia xal ai alatijaers: Kal ai wora. al - 
pév yàp alctiices e000s brdpyovow dAAousoets Twés ooa, 4 àé parracia Kol jj 
vógois T]v TÀv mpaypárwv exovor Svapiy: rpómov yáp Twa Tò Tos TÒ vooúpevov 
70 ToU Üepuo0 1) Yuxpod 1j HSdos 1) foßepoð roroðrov rvyydver Sv olóv "ep kai rev 
apayparav ékaorov, &6 xal dpírrovo: kal doflobvrat vojcarres uóvov. (Ibid. 701 b 
13-22.) : 

e ’Apyy èv ov, dowep cipyrat, Tíjs kwýoews TÓ & rà mpakró Buwnrdv «ai 
$evkróv- e£ dváykns 8 dxoAovÜet Tjj voce: kal Tfj fpavracig aùrâv Bepuórqs «al 
putis. Tò pev yap Aumnpav devicróv, rò 8° 389 Suoicróv (GANG Aavbdver mepi à papà 
Tobro oupPaivov), gore 86 rà Avirnpa kal òa mávra oyeðóv perà iífecis Twos xal 
Geppéryros. (Ibid. 701 b 33-702 a 1.) 
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we have often spoken of, whenever it ha pens that there is an 
active and a passive, both of them perfect y fulfilling the defini- 
tion, then immediately the one acts and the other is acted on. 
That is why a man sees that ke must walk, and pretty well 


instantly walks, so long as nothing prevents him. For the organic 
parts are brought into the right condition by the feelings, the 


feelings by desire, desire by the mental picture; and this last is. 


produced either by thought or by sense perception. The im- 
mediacy and speed of the reaction is due to the natural connection 
between the active and the passive. 


It will be seen that Lucretius’ discussion of voluntary movement 
is an Atomist’s commentary on this passage, or at least on the doc- 
trine contained in it. His example—walking—is the same as Aris- 
totle's. Both of them stress the mental picture which starts off the 
reaction: Lucretius speaks of the imago, Aristotle of pavracia, 
Aristotle observes that the mental pictures may be caused either by 
thinking (i.e. imagination, in the usual modern sense of the word) 
or by sense perception. Lucretius, being committed to the theory of 
simulacra, says that the mind must already have been in contact with 
simulacra of walxing—which is true for him whether it is a case of 
imagination or sense perception. The mental picture stimulates 
desire, says Aristotle. This corresponds to Lucretius’ statement: 
"The mind moves itself so as to want to go." This is the sentence 
in which the editors have most plausibly sought for the “ spon- 
‘ taneous movement of the mind which constitutes free choice.” The 
close correspondence of Lacretius’ account with Aristotle’s, how- 
ever, makes this much less plausible. 

The rest of this passage of Lucretius is closely related to Aris- 
totle’s De Motu Animalium xo. Lucretius describes how the mind 
operates on the limbs through the “force of the anima dispersed 
through the limbs.” This force is the Atomists’ version of the Aris- 
totelian pneuma, which is introduced and explained in the chapter 

t rovrov 86 cuufowévrww TÓv Tpómov tobrov, kal ert rod mabyrixod Kat 
mountiKod rotary» éyóvrow Tiv ddow olay moMaxod eipikapev, ómóray evuf dor’ 
elvat Tò pev mortua rò 86 mafsrucóv, ra pndev åroàlmy aùrôv éxárepov rv éy 
TQ Àdyw, ebOds rò pèv mow? rò B6 máoye. 51d roro & dua cs elmeiv voe? Sr 
mopevréov kal mopeverat, dv uý Ti eumodily črepov. tà idv yàp dpyavixd KÉPI napa- 
oxevdler émryõeiws rà máln, 1 8^ Spetis tà sáb, rap © Spek 1j pavracig' abra 8c 
yiera Ñ dtd vorjaews Ù bi’ aloes. dpa Sè kal ray) did rò (r0) movgrixdy kal 
zaÜ5rucóv rÀv «pós dA. elvar viv díow. (Ibid. 702 a 10-21.) 
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just mentioned. There is no need to go into this more fully now; 
but one further point of similarity should be briefly mentioned. 
Aristotle stresses the part played in the physiology of movement by 
expansion and contraction. This concept had to be modified by the 
Atomists, since matter cannot in their theory precisely expand, but 
can only become more dispersed, with larger interstices between the 


atoms. So Lucretius says the body becomes less dense when the 


anima operates on it (he does not say why), and admits particles of 
air. And he uses this thought, with some cunning, to explain another 
of Aristotle’s points—how such tiny movements in the parts where 
motion originates can produce large movements in the heavy limbs. 
The air, says Lucretius, gets inside and works as it does on the sail 
of a boat. l 
Now in the whole section of De Motu Animalium devoted to 
voluntary movement Aristotle never states that there must be some 
“free” movement of the mind between stimulus and response; nor 
has anyone, so far as I know, tried to find room for one in his theory. 
He does not say that at the time when the external object stimulated 
the man’s desire and provoked a movement, the man “could have 


chosen otherwise," but as a matter of fact chose this course. He’ 


arouses an expectation in the modern reader, at one point, that he 
is about to discuss this, when he says at the beginning of chapter 7: 
“How is it that when one thinks, one sometimes acts and some- 
times does not?" (This comes immediately after he has said that 
thinking—or, more precisely, the mental picture caused by imagina- 
tion or sense perception—is the cause of motion.) But the reader’s 
expectation is disappointed. Aristotle’s point is simply that some 
thinking is concerned with reaching theoretical conclusions only, 
and this kind of thinking does not produce movement. 

The section of De Motu Animalium which I have just outlined 
may be compared with the discussion of akrasia in the Nicomachean 
Ethics. In dealing with this topic, if nowhere else, we might expect 
to find a discussion of "will." For Aristotle attributed to Socrates 


the doctrine that there is no such thing as akrasia, on the ground, 
that “no one acts contrary to what is best, supposing that that is 


what he is doing, but (only) through ignorance."5 Aristotle found 
this doctrine contrary to the facts. How could he refute Socrates, 
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we may wonder, without saying that akrasia is not a matter of a | 


failure in knowledge, but of a failure of will? - 

But Aristotle does refute him without saying this. The relevant 
chapters of Nicomachean Ethics are difficult, and much discussed,® 
but fortunately we can deal with them briefly here. Aristotle’s 
analysis depends on the distinction between proairesis (rational 


choice) and epithymia (appetite) or thymos (anger or passion). The | 


actions of the incontinent man do not result from his choice; but 
they do result from his appetites or passions, and we have already 
learned? that such actions are to be classed as voluntary rather than 
involuntary. Hence we must not after all expect to find any im- 
. portant contribution to the question of what makes actions volun- 
tary in this context, 
Aristotle’s solution depends, not on the concept of will, but on 
the concept of knowing. He finds that the incontinent man acts in one 


sense knowingly and in another sense unknowingly. His position is 


after all not very far from that of Socrates, His analysis of the psycho- 
logical processes which produce actions is perfectly consistent with 
| the analysis given in De Motu Animalium. Again he stresses that 
given the premises of the practical syllogism, the conclusion, which 
is an action, follows "immediately" and "necessarily." 8 

Even in Aristotle's treatment of akrasia, then, we find the same 
picture of the voluntary as in the earlier book of the Nicomachean 
Ethics: the criterion of the voluntary act is not that it is “spon- 
tanċous” or "freely chosen" or that “he could have chosen other- 
wise," but that the source of the action cannot be traced back to 
something outside the agent. The criterion is still a negative one. 

It has been maintained, however, that a more positive criterion 


can be found in Aristotle in the operations of the mind, and it may ` 


be useful to look briefly at some texts which appear to confirm this. 
It may be suggested that a positive criterion is indicated in the 
last chapter of De Motu Animalium. Aristotle begins it by remarking 
that he has now discussed the voluntary movement of animals, and 
will turn to involuntary or non-voluntary movements (this last dis- 
tinction is explained in Nicomachean Ethics T 1, and depends on 
whether or not the action in question is regretted afterwards— 
though this criterion cannot perhaps be applied very literally here) 
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I mean by “involuntary” such movements as that of the heart 
and the penis (which often move when some mental image is 
present but no command is given by the mind); and by “non- 
voluntary" such as sleeping and waking and breathing and so on. 
Strictly speaking, neither imagination nor desire is master of any 
of these movements. The fact is rather that animals must neces- 
sarily undergo physical change, and when the tissues change some 
parts swell and some contract, and so they move immediately 
and undergo the changes which are naturally in sequence one 
with another (the causes of these motions are heating and cooling, 
either external or internal and natural), Hence even those move- 
ments of the parts mentioned above which are contrary to reason 
occur when there is a change. For thinking and imagination, as 
has been said before, bring with them the things which produce 
. feelings, in that they bring with them the forms of these things.£ 


There is certainly a hint here that an involuntary movement is 
one which is not “commanded by the mind," and hence that a 
voluntary movement is one which is commanded. Does Aristotle 
then envisage another more positive criterion of the voluntary? 
The same idea is repeated in De Anima T 9. 


But what causes movement is not the reasoning faculty or what 
is called " mind.” For the speculative mind does not think of what 
is practical and says nothing about what is to be avoided or pur- 
sued, and movement is always a matter of avoiding or pursuing 
something. Even when the mind does think of a practical object, 
it does not at once give orders to avoid or pursue. For instance, 
it often thinks of something that provokes fear or pleasure, but 
does not give the command to be afraid—though the heart moves, 
or if it is a case of pleasure, some other part.” 


E Aéyc 8 dxovatous pèv olov rijv rìs Kapdias Te xal Tiv TOU aiBoiou (modis 
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The involuntary leap of the heart in the presence of some terri- 
fying object (real or imagined), and the involuntary movement of 
the penis in the presence of an erotic object, are contrasted with 

voluntary reactions to these stimuli, Both the brave man’s and the 
coward's heart -beat faster when the enemy's tanks begin to move 
forward, but only the coward. deserts his post on the gun. Why? 
The heartbeat is apparently caused by a natural sequence of changes: 
the chill of fear is an inevitable result of seeing the enemy's tanks, 
and the chill causes some physical part to contract, and this causes 
the heart to thump. But how does this differ from Aristotle's account 
of the coward's running away, as we can infer it from the discussion 
of voluntary movement in De Motu Animalium? We find there the 
same sort of talk about heating and cooling, expansion and contrac- 
tion, caused by the mental image of an object seen as terrifying. 

Tam not sure that Aristotle has worked out a clear and consistent 

solution of this problem; but there seems to be a hint in the passage 
just quoted from De Anima. 'The mind, he says, "often thinks of 
something that provokes fear or pleasure, but does not give the 
command to be afraid —though the heart moves.” That is to say, the 
terrifying mental image necessazily produces a primary reaction— 
the chill of fear which makes the heart jump; but the secondary 
reaction, " being afraid," depends on the “command” given by the 
mind. To some extent this ortline can be filled in from other 
Sources. The feelings which cause physical heating and cooling are 


ultimately reducible to pleasure and pain (De Motu Animalium ` 


701 b 34ff.). But these feelings are a matter of training (Nicomachean 
Ethics B 3): 


For a sign of what our disposizions really are we must look to the 
pleasure or pain which accompanies our actions. For the man who 
abstains from physical pleasures and takes pleasure in his abstin- 
ence itself is a temperate man, and the one who feels pain about 
it is an intemperate man; the one who stands fast in the face of 
danger and feels pleasure or at any rate no pain in doing so is a 
brave man, and the one who feels pain is a coward. For moral 
virtue is a matter of pru ge fume it is for the sake of 
ad, an 


pleasure that we do what is b because of pain we fail to 
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do what is good. Hence we must be brought up from youth, as 
Plato says, to feel pleasure and pain about the right objects; that 
is right education.t 

We may take it, then, as Aristotle’s doctrine, that moral training 
is not merely a matter of practice in doing the right things, but also 
involves, as an essential and perhaps even the most important in- 
gredient, having the right feelings about the action. Thus the brave 
man cannot avoid the primary chill of fear at the sight of danger; 
but because of his training he has no further painful feeling. By defini- 
tion, the brave man is one who has a fixed disposition to stand fast 
in the face of danger. His mind is trained, by practice, in checking 
the primary reaction and so checking the spread of painful feelings; 
his mind does not "give the command to be afraid." 

It will be seen that this “command” of the mind is still consistent 
with the account of voluntary action I have given above. In Aris- 
totle’s theory the mind gives its commands according to its disposition. 
It is nowhere implied, so far as I have discovered, that its commands 
are "spontaneous" and "free," in the sense of ^uncaused" or ^un- 
predictable"—or at any rate this is true once the mind has acquired 
fixed dispositions. The actions it commands are voluntary, because 
dispositions are voluntary, in the sense already explained. 

The same point may be made more directly by referring to 
Aristotle's definition of moral virtue?’ as a disposition to choose in a 
certain way, rather than a disposition to act in a certain way. It may 
be a typical characteristic of a voluntary action that it should proceed 
from a "command of the mind"; usually this command will be 
classifiable as a choice (mpoaípeots), in Aristotle's use of the term, 
though this need not always be so.!! But it is not part of Aristotle’s 
criterion of a voluntary action that this choice (or whatever else 
it may be) is “spontaneous,” if by "spontaneous" we mean un- 
caused by previous events. Choice is determined by disposition; 

1 Xmpetov Sè Set woreiobar trav Leow Tiv emywoperqy soviy 5 Mm rois 
€pyous" ó pé» yap amexdpevos rv cwpartcdv ðovõæv kal abt Toórq yaipwv 
cd$pov, 6 © áxÜÓpevos dxólaaros, kal ó pev bropévwr và Seve xol xalpow Ñ 
pe} Avrovpevds ye avdpeios, 6 8€ Avmovpevos erós. mepi Hovas yap kai Adwas éoviv 
5j JO dperi- Bud piv yàp riy FSoviv rà Gadha apárropev, &à 88 riv Adm Tov 
Kady ámeyópeÜa. 0.0 Set xhai mws edbis èx véuv, ws ó YIArwv. naiv, ware 
xatpew T€ kai Avmetodas ols SeT ý yàp pô) wadela ağry oriy. (Nicomachean Ethics 
B 3, 1104 b 3-135.) 
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` once the disposition is fixed, a stimulus of a certain type will pro- 
duce a characteristic reaction, nota random one.!2 


Before leaving Aristotle's ideas cn the Voluntary, we must look 
at a passage of the Ethics which may seem at first sight to be some- 
what inconsistent with the rest. This is part of his discussion of 
Justice. An act of injustice, he says first, must be voluntary; and he 
offers a definition of the voluntary which accords well enough with 
the definition of Book I'.%3 But later there comes this curious 
argument: | | 


People think that it is in their power to act unjustly, and therefore 
that it is easy to be a just man. But it isn't. It is easy, and in their 
power, to go to bed with their neighbor's wife or to strike the 
man next door or to pass money across the table. But to do these 
things ín a certain manner is neither easy nor in their power. . . . 
And they think the just man is none the less able to act unjustly, 
because the just man is equally or even more able than others to 
comunit acts of this kind—I mean, go to bed with his neighbor’s 
wife, or strike someone. The brave man, too, can throw away 
his shield and turn and rur in any direction. But being a coward 
and being unjust are not a matter of doing these things, except 
incidentally, but of doing them ina certain manner 


This is of course an application of Aristotle’s doctrine that virtue 
is not defined merely by performing acts of a given kind, but by 
performing them in a certain way, or more precisely by performing 
them from a certain state of mind.!4 A just man is not merely one 
who performs a number of actions of the kind we recognize as just, 
but one who performs these actions in the way a just man performs 
them. To that extent this passage is perfectly consistent with the 
rest. What may seem inconsistent is the suggestion that anyone can 
perfectly easily commit an act of injustice. This seems to imply that 
acts are detached from dispositions, in such a way that everyone— 
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whether his disposition is just, unjust or neither—may at any time 
commit an injustice. But I think we need not trouble seriously about 
this. Aristotle rejects the suggestion that the just man will also excel 
at injustice, or the brave man at running away. He says firmly that 
dispositions are not productive of opposites.!5 " 

What we find in Aristotle, then, is first an insistence that there 
is a real distinction between voluntary and involuntary actions, such 
that moral categories are relevant to the former but not to the 
latter; and secondly a theory of the psychology of action which 
locates this distinction not in the individual actions of the adult but 
in the way in which his habits of behavior are formed. It has been 
my purpose in this chapter to stress the latter point: we do not find 
in Aristotle the “free volitions" dear to later ethical philosophers.'® 


NOTES TO CHAPTER 4 


I. 4.962ff., particularly 976-977. It may be objected that this is about dreams, not 
about voluntary action. But we have already seen that the whole idea of “focus- 
ing” was introduced to explain dreams and visions. It is hardly likely that the 
same process constitutes the essential differentia of voluntary action. 

. 2. The similarity was observed by Brieger, briefly discussed by Giussani, and wholly 

ignored by Bailey. 

See Introduction, p. 162f. 

. De Motu Animalium 6. 

. 1145 b 26. 

. See most recently Gauthier and Jolif (1959), II, 579-654, and Walsh (1963). 

. Nicomachean Ethics T 1, 1111 a 24-b 3. C£. Eudemian Ethics 1224 b 26-36, where 
Aristotle remarks that the parts of the soul in akrasia may be said to act by com- 
pulsion, and hence involuntarily, but as a whole the soul acts voluntarily. 

8. eùbús 1147 a 28, dváykg . . . arpárrew a 30. 

9. See also Eudemian Ethics B 7, 1223 a 23-28, 1224 a 7. The relation between 
Aristotle’s two Ethics on this problem is particularly interesting, but a thorough 
examination of it would take too long now. My own view is that the treatment 
in the Eudemian Ethics is consistent with its being intermediate between Plato’s 
theory and that of the Nicomachean Ethics, and that Nicomachean Ethics (including 
the controversial books E-H), rather than Eudemian Ethics, is likely to have 
influenced Epicurus. 

On the important issue now being discussed—that of a negative or positive 
criterion for distinguishing a voluntary action—Eudemian Ethics seems to be more 
positive than Nicomachean Ethics in concluding that “the voluntary is a matter of 
acting with some kind of thought" (S:avoodpevdy mws mpárrew, 1224 a 7). 
For a discussion of this, see Adkins (1960), ch. 15. 
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.X0. 1106 b 36f. a | 75 
II. Cf. 1135 b 8-11. s 
I2. I have said little about the róle of mind in Aristotle's psychology of action, and 
this may give the false impression that I intend to attribute a sort of behaviorism 
to him. The rôle of mind is important and complex, and not easily summarized 
(see especially De Anima T' 7-11). Mind is of course involved in knowing the 
major premise of the practical syllogism, and also in appreciating the particular 
circumstances within which any choice is made. 
My aim in this chapter is not to deny the rôle of mind in Aristotle's psychology 
of action, but rather to show that his theory of responsibility does not involve 
any “free” or “uncaused” motion of the mind. 
13. Nicomachean Ethics E 8, x135 a 23 ff. 
14. lbid. B 4, 1105 b 2-18. 2E 
. X5. Nicomachean Ethics E 1, 1129 a 11—16. I may have overstated the degree to which 
a fixed disposition of the mind determines a man’s actions in Aristotle’s theory. 
He allowed that a just man could (in some sense of “ could”) commit an unjust 
act. But this does not weaken the force of my main contention, that the “ freedom ” 
of an action, for Aristotle, does not depend on his being able to choose otherwise 
at the time of the action. The act might still be liable to praise or blame, even 
though his character were so rigidly fixed that he could not possibly in the cir- 
cumstances choose otherwise. Dispositions (ees) obviously vary in the degree 
oftheir fixity. Man's responsibility for his actions depends on the claim that his 
dispositions are created by himself, not on the degree to which his dispositions are 
now unfixed. l 
16, If anyone still doubts this, let him read the spirited chapter 18 “Angebliche 
Willensfreiheit” in Loening’s Die Zurechnungslehre des Aristoteles, and D. J. 
Allan’s quieter but equally compelling article “The Practical Syllogism” in 
Autour d' Aristote. 
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THE WEIGHT AND THE SWERVE 
OF ATOMS 


ARISTOTLE, as we have seen, defined the Voluntary as “that of 
which the source is in the agent himself, provided that he knows the 
particular circumstances in which his action takes place.” We have 
seen that the main target of his criticism was the Socratic theory 
that virtue is knowledge, and its corollary that vice is a kind of 
ignorance, but that he also examined two theories which would 
make all vice involuntary, not because of ignorance, but because the 
source can be traced back beyond the agent himself. One of these 
theories was that external objects are to blame for our bad actions 
since they exercise compulsion on us; and the answer to this was 
that our own weakness is to blame. The other theory is that our 
dispositions are given—by nature, or somehow else—and so they 
are out of our hands and we are not responsible for them. The 
answer to this was that our dispositions cannot be traced back to 
sources outside ourselves; they are the product of our own actions. 
We have seen already that the content of these two theories which 
Aristotle refutes bears a strong and significant resemblance to the 
two kinds of necessity which Lucretius is out to refute in Book 2, 


lines 288-293, and to the two concepts contrasted with “having the 


cause in ourselves” in a fragment of Epicurus’ On Nature. 

We must now return to the Epicurean theory, and try to work 
it out in detail. 

“Weight prevents all things coming about through blows, as if 
by external force” (Lucretius 2.288-289). I have argued*! that this 
must be about the mind, and not about atoms and the world at 
large (provided that mens is the right reading in line 289). In chapter 
2 I have argued that the “blows” must be the impact of simulacra 

* Please see end of chapter for numbered references, 
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upon the psyche atoms. The question remains: how can weight save 
the mind from being forced by the blows of the simulacra? 

If I am right about the close relationship between the theories 
of Epicurus and Aristotle, it seems reasonable to look first at Aris- 
totle’s solution of the problem of external force. His view was that 
external objects stimulate characteristic responses in us; what we do 
as moral agents depends not only on the nature of the stimulus but 
also on our own trained disposition. | 

Could this have been’ Epicurus’ solution too? I think it was. 
Unfortunately the texts leave us in the dark on this point, and we 
have to guess our way, with only a glimmer of indirect light to 
guide us. 

We have already seen that the Epicureans were certainly in- 
terested in the effect of learning on the atomic soul, and I have argued 
that its effect can only have been to rearrange the stock of atoms 
into new patterns. Expressed in epistemological terms, the results 
of learning are general notions which can be used as mpoàńpes; the 
corresponding physical facts can only be durable patterns of motion 
among the atoms of the psyche. This process clearly has to do not 
only with acquiring informacion, but also with acquiring knowledge 
of how to behave. Indeed, it is in this connection that it is mentioned 
by Lucretius. The same poin: emerges clearly from the introductory 
paragraphs of Epicurus’ two letters (to Herodotus and to Menoe- 
ceus) which summarize the main principles of a branch of philo- 
sophy. By going over and over the main principles the Epicurean 
pupil should fix them in his memory so that they are available to 
help him in the business of living; by studying natural philosophy 
he will learn peace of mind, and by studying the principles of ethics 
he will learn how to discipline his desires. The extant works of 
Epicurus do not seem to contain any special vocabulary correspond- 
ing to the Aristotelian Sedeors or čés.3 But this does not mean 
that Epicurus did not believe in the existence of durable charac- 
teristics; the well-trained Epicurean certainly has a characteristic 
attitude, for instance, towards thunder and lightning, which others 
believe to be an expression of the gods’ anger. Expressed in physical 
terms, such durable characteristics can only be patterns of motion 
among the psyche atoms. They are certainly properties of the psyche, 
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which consists of nothing but atoms; the atoms are all of four 
definite kinds and cannot change;.so changes in the psyche can only 
be rearrangements of the component atoms. 

It is possible to find a little more evidence on the movement of 
atoms in the psyche. First, there is a point about their movement in 
compounds in general. Lucretius concludes a description of atoms 
in compounds with the following remark: 


Besides these, many atoms wander through the great void; 
they have been rejected by the compounds and have nowhere 
been able to be received and to link their motion in association.? 


On the evidence of the last phrase, Bailey built a theory that 
some compounds in the Epicurean system were held together by a 
sort of harmony of motion (this would be a third form of grouping: 
other forms are simple interlocking of atoms, and the retention of 
more or less loose atoms inside a skin of interlocking atoms).* “It 
is just this harmony of motion,” Bailey wrote, “which constitutes 
the unity of the ‘thing’ and distinguishes it from external things and 
independent atoms.” It may be that this is too much to build upon 
a single phrase, but at least it is proved that a “pattern of motion 
is a concept of some significance in Epicurean theory. Then we have 
some more direct evidence about patterns of motion among psyche 
atoms. Lucretius argues that the psyche is a living thing only when 
it is confined within the body: 


No doubt because the soul atoms, through veins and flesh 
intermingled, M" 

through sinews and bones too, are contained within the 
whole body 

and cannot over great distances 

freely leap apart, for this reason they move, restrained, 

with sense-giving movements, which outside the body 
among the airy breezes AN 570 

they cannot perform after death when they are ejected, 

because they are not contained in the way they were before. 

For air will be a body and a living thing, if the soul 


a multaque praeterea magnum per inane vagantur, 
conciliis rerum quae sunt reiecta nec usquam 
consociare etiam motus potuere recepta. 

(2.109-111) 
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can hold itself together and confine itself to those movements 
which formerly it made in the sinews and in the body itself. 


It does not seem to be merely the dispersal of psyche atoms which 
Lucretius has in mind here. He does not say that psyche atoms will 
be so few and far between that their presence is insignificant. His 
point is that tke work of the psyche is a matter of restrained and 
ordered movements; it depends on the correct interactions between 
the psyche atoms themselves and between psyche atoms and body 
atoms. — 

We have tc consider the interaction between the atoms of the 
psyche and the atoms of the simulacra which impinge upon it in 


sense perception and imagination. We cannot expect to find in. 


Epicurus a sophisticated theory of dynamics, particularly at this 
impossibly difficult point of his system. But it is reasonable to say 
that he cannot have believed that every collision between the psyche 
atoms and the atoms of the simulacra produced a result on the psyche 
atoms that was wholly determined by the entering atoms. The 
result must partly have been determined by the state of the psyche 
atoms themselves at the time of the collision. To put it in another 
way, it is reasonable to suppose that the psyche atoms offered some 
resistance to the colliding atoms. l 
The reason why they offered resistance is simply that they had 
weight. In saying this, I am not attributing to Epicurus an anachron- 
istic theory of inertia: it is a matter of pure common sense, and one 
which cannot have escaped his observation, that heavier objects are 
harder to budge than lighter ones. Fortunately it is not necessary to 
rely wholly on this a priori argument, since we have confirmation 
in Epicurus’ Letter to Herodotus that the weight of an atom may 


> nimirum quia per venas et viscera mixtim, 
_ per nervos atque ossa, tenentur corpore ab omni 
nec magnis intervallis primordia possunt 
libera dissultare, ideo conclusa moventur 
sensiferos motus quos extra corpus in auras | $70 
aeris haud possunt post mortem eiecta moveri 
propterea quia non simili ratione tenentur. 
corpus enim atque animans erit aer, si cohibere 
sese anima atque in eos poterit concludere motus 
quos ante in nervis et in ipso corpore agebat. 
(3.566-575) 
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counteract the force of a blow from another atom: 


(No atomic motion is faster than another), neither motion up- 
ward or sideways due to collisions, nor motion downward due 
to their own weight. For as long as each of them holds out, so 
long will it have a course as quick as thought, until something 
counteracts it, either from outside or from its own weight 
(working) against the force of that which struck it. 


The suggestion here is that the weight of an atom reasserts itself, 
and causes downward motion again, some time after a collision has 
knocked the atom upward or sideways. This is a suggestion that 
seems to fit the motion of free atoms, rather than those joined to- 
gether in a compound such as the psyche. Nevertheless, the passage 
permits us to say that in computing the result of a collision between 
two atoms (if it were possible to do so), the weight of the atoms 
would enter into the calculation. This is confirmed by the testimony 
of Simplicius,5 who explains how some atoms, in Epicurean theory, 
move upward and therefore have the appearance of being weight- 
less; it is because some atoms are heavier than others, and the lighter 


- ones are squeezed out and forced upward by the heavier ones as 


they settle down. 

It is certainly reasonable, then, to conclude that the weight of 
an Epicurean atom did indeed "prevent all things coming about 
through blows," in the sense that the result of a blow was deter- 
mined not only by the force of the striking atom but also by the 
weight of the one that was struck. There is no reason why psyche 
atoms should be exempt from this principle; they were admittedly 
said to be particularly small, smooth, and mobile, but that is not to 
say that they had so weight. Their weight would prevent them 
from being knocked into totally new and unrecognizable patterns 
by the atoms of entering simulacra; it would ensure some continuity 
of behavior in the psyche. 

The second type of necessity or force mentioned by Lucretius 
may now be considered. I" 
. . . but that the mind itself ô 

€ off 4j dvw oU0* 4j els 73 mAdywor Sud rav xposoecv dopá, otf’ 5 Katy Bui 
cv llaw Bapáv. dd? ómócov yàp dv korloyg éxárepov, émi rocobrov dua vojpar: 


T)» dopàv oxfoe, Ews dvruójp Ñ Ewhev Ñ é« ToU iSiov Bápovs wpós Tv vo) 
aditavros Sévapav. (Letter to Herodotus $61.) 
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has no internal necessity in performing all its acts | 
and is not overpowered and forced, as it were, to suffer and 


endure, 
that is the work of a tiny swerve of atoms 


at no fixed place and at no fixed time.4 
It was argued in chapter 2 that this “internal necessity” is cer- 
tainly to be identified with the necessity imposed by the original 
constitution of the psyche. This is what we should expect Epicurus 
to deal with, if he had studied Aristotle; it is what we find men- 
tioned at the right moment in his On Nature; and it is singled out 
for emphasis in another passage of Lucretius? — — 
If we now put together the introduction to Lucretius’ passage 
on voluntas and Aristotle’s theory of the voluntary, we can see how 
the swerve of atoms was supposed to do its work. Aristotle’s 


criterion of the voluntary was a negative one: the source of the 


voluntary action is in the agent himself, in the sense that it cannot 
be traced back beyond or outside the agent himself. Lucretius says 
that voluntas must be saved from a succession of causes which can 
be traced back to infinity. All he needs to satisfy the Aristotelian 
criterion is a break in the succession of causes, so that the source of an 
action cannot be traced back to something occurring before the 
. birth of the agent.* A single swerve of a single atom in the indi- 
vidual’s psyche would be enough for this purpose, if all actions are 
to be referred to the whole of the psyche. But there is no evidence 
about the number of swerves. One would be enough, and there 
must not be so many that the psyche exhibits no order at all; between 
these limits any number would satisfy the requirements of the 
theory. 

The swerve, then, plays a purely negative part in Epicurean 
psychology. It saves voluntas from necessity, as Lucretius says it 
does, but it does not feature in every act of voluntas. There is no 
need to scrutinize the psychology of a voluntary action to find an 


uncaused or spontaneous element in it. The peculiar vulnerability | 


d . . Se ne mens ipsa necessum 


intestinum habeat cunctis in rebus agendis 
et devicta quasi cogatur ferre patique, 
id facit exiguum cliaamen principiorum 
nec regione loci certa nec tempore certo. 
(2.289-293) 
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of Epicurean freedom—that it seemed to fit random actions, rather 
than deliberate and purposive ones—is a myth, if this explanation 
is correct. | 0. 
We can now understand why the swerve gets no mention in 
Lucretius’ account of voluntary action. It gets no mention linis 
it plays no direct part in it. The theory of the swerve asserts mere j 
that our actions are not caused conjointly by the environment an 
our parentage. There was no need for Lucretius to mention this in 
his account of the psychology of action, any more than there was 
for Aristotle to insist on his negative criterion of the voluntary in 
Animalium. 

K Hin be objected that a swerve in the psyche must have iN 
supposed to produce some observable effect. But not even this A 
true. We have already glanced at Lucretius’ doctrine that the min 
has before it innumerable simulacra which never reach the level of 
consciousness, because the time interval during which they a 
present is imperceptibly small.? But if the impact of those compli- 
cated atomic configurations which constitute simulacra could have 
no observable effect, it is a safe inference that the minute swerve of 
a single atom would be undetectable. So we can, after all, make ie 
of the Epicurean concept of the concilium in our ooa 
argued previously!? against Bailey's use of it in saying that what 
in the individual atom is a matter of chance, in the conscious com- 
plex of the animus is ‘conscious chance." It is impossible to see 
how the random motion of an individual atom can by itself account 
for the end-directed motions of the complex of which it is a p 
It is perfectly reasonable, however, that the random ira o : 
single atom should be concealed by the fact that it is just one elemen 


in a complex. a 


Tu Epicurean psychology of action, if I am right, was in outline 
as follows."! ! os 

Each person is born with a psyche of a particular character, deter- 
mined by the proportions of atoms of the four different kinds which 
constitute a psyche: From the beginning of life, reactions ius 
between the psyche and the external world, through the medium o 
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atomic eidola which flow from all objects and may reach the psyche 
through the sense organs and the mind. From the beginning, the 
child experiences feelings of pleasure and pain; in atomic terms, 
pain is a disturbance of the motions of the psyche atoms caused by 
a lack of something, and pleasure is either the restoration of the 
undisturbed: motions which constitute tranquillity, or else the state 
of tranquillity itself. The child learns to associate external objects 
with one or other of these feelings. A feeling of something lacking 
constitutes a motive to make good the lack, and so creates an im. 
pulse towards an object in the external world which the child has 
learned will supply the deficiency. 

A person’s feelings, and therefore his motives and his behavior, 
are to some extent determined by his genetic inheritance of a psyche 
of such and such a constitution. But the motions of the psyche (and 
it is in its motions that all its character and action consists) are not 
determined ab initio, because a discontinuity is brought about by 
the atomic swerve. The swerve of an atom or atoms in the psyche 
means that the inherited motions zre disturbed, and this allows new 
patterns of motion to be established which cannot be explained by 
the initial constitution of the psyche. ` 

There is both continuity and discontinuity. The character of the 
person is to some extent still determined by the initial constitution 
of his psyche, because the proportions of atoms of different types in 
it remain the same. But to a much greater extent his character is 
adaptable, because the motions of the atoms are not determined and 
can be changed by learning. 

A person learns by experience. He learns what desires must be 
satisfied, and what objects satisfy them, simply by constant repeti- 
tion of the experience of desire and satisfaction. He can learn by 
individual trial and error, or by precept and example from others, 
If he is indoctrinated in the Epicurean philosophy, he learns to dis- 
tinguish desires which arise from nature and must be satisfied from 
those which arise from nature but need not be satisfied and from 
those which do not arise from nature and are best eliminated. He 
learns that the limit of pleasure is the absence of pain, and so ceases 
to feel pain through desire for some extra pleasure. His feelings be- 
come disciplined, so that an improper object—one that brings more 
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pain than pleasure in the long run—no longer arouses desire in him. : 
He learns not so much to reject some of the things he desires as to 
cease to desire the things he ought to reject. 

The wise Epicurean is not to be pictured as asserting himself by 
repeated “acts of volition” against the temptations of the world, 
but as having learned not to be tempted. His “freedom” does not 
consist in being presented with possible alternatives, and in choosing 
one when he might have chosen the other. It consists rather in the 
fact that his psyche is the product of his own actions and is not 
unalterably shaped by some "destiny" from the time before his 
birth. ; L 

The weakness of this theory of “freedom,” both in its Epicurean 
and in its Aristotelian form, is to be found chiefly in its refusal to 
consider the processes of character formation.12 When Aristotle says 
that children should be brought up from the beginning to feel 
pleasure and pain in the right objects, he obviously does not con- 
sider such education to be equivalent to compulsion.'? He stresses 
that educators and lawgivers use punishments and other incentives 


to make people behave in the right way, and at the same time 


insists that the acts which create virtuous dispositions are not to be 
referred to causes outside ourselves.!* It is curious that he does not 
see this as a problem, since it was clearly raised by Gorgias in his 
Praise of Helen, almost a century before, when he offered as one of 
his excuses for Helen's behavior the possibility that she was per- 
suaded by argument.!5 It might well have arisen, too, from a 
consideration of Democritus’ ethical opinions.!6 Part of the explana- 
tion is probably that persuasion was commonly seen as an antithesis 
to compulsion.!7 But Aristotle should have seen the need to re- 
establish this antithesis, since he had to some extent broken it down 
himself in talking of a class of actions which were a mixture of the 
voluntary and the involuntary." 

If Aristotle had seriously examined the reasons why he took the 
results of education to be “in our own power," he would have been 
compelled to specify more exactly what he meant by saying “the 
source is in us." He might then have been led to say that the criterion 
of morality (that is to say, the criterion that determines whether an 
action is liable to moral appraisal or not) is to be found precisely 
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in our ability to be influenced by persuasion as opposed to force. 
If he had stressed this, chen I think Epicurus might after all have 
thought the swerve unnecessary (unnecessary, that is to say, in his 
psychology; it was still needed in his cosmology). For in his theory, 
the effects of persuasion would be similarly explained whether the 
swerve were there or not. Persuasion is by words, and words, in 
the crude atomism of the time, do their work by collisions, through 
the medium of the sense organs. The swerve is not needed for them 
to have this effecz. I leave it to others to decide whether the Epi- 
curean theory, without the swerve, would have been “determinist” 
as opposed to “libertarian,” because I do not yet see how to define 
this particular antithesis. But if it would be determinist, I think it 
would be a sort of determinism that is compatible with morality. 


NOTES TO CHAPTER 5 


I. See chapter 1, pp. 180ff. 

2. See chapter 3, p. 197. 

3. Diogenes Laertius, in a summary of Epicurean doctrine, speaks of the “wise man” 
as being unable to change his 8idfeoss (10.117); but one cannot be sure that the 
vocabulary is Epicurean. The word 8id@eots occurs two or three times in the 
fragments of the bcok of Epicurus! Ox Nature which deals with voluntary action— 
once in connection with the motion of the psyche (31.24.8 Arrighetti: péxpe 

jy» ToU duy» yevéoÜa: Ñ kal rocavrqvi SidBeow xai kivnow €xovoay puyiy). 

. See Bailey (1928), pp. 330-350. 

. Simplicius De Caelo $69, 5-9— Usener fr. 276. 

. For this reading, see chapter 1, p. 179ff. 

- See pp. 194 and 198. 

. There is a close resemblance between Lucretius’ passage on the need for a break 
in the succession of causes (2.251—260), and Aristotle’s Metaphysics E 3, especially 
1027 a 29-31: “Evidently there exist principles and causes which are subject to 
generation and destruction without going through any process of generation or 
destruction; otherwise everything will be of necessity.” The Epicurean swerve 
is just such a principle. 

9. See chapter 4, p. 211. 

10. Introduction, p. 164. 

II. lam much indebted to Diano’s articles in Giornale Critico di Filosofia Italiana for 

those parts of this summary which I have not discussed before. 

12. Reginald Jackson made this point about Aristotle’s theory some years ago (1942, 

P- 349): “We are directly responsible not for what we at a given time do but only 
for having at an ezrlier time made ourselves such as to do it. But the limited 
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concession plainly implies an unlimited concession. The agent's earlier conduct 
must in turn depend on the kind of man he then was. Unless we are directly 
responsible for something, we are not even indirectly responsible for anything. 
But of direct responsibility Aristotle has despaired.” 
. -Similarly Gauthier and Jolif (1959), in their note on x114 b 1-3, observe that 
if the young man, before his character is formed, could be said to choose the end 
he will pursue by “un souhait libre," Aristotle’s theory would be firmly based. 
But in fact it is education which determines a young man's ethical ends, and 
education was not only tational exhortation (which respects liberty) but also the 
constraint of law. 

13. Nicomachean Ethics B 3, 1104 b 11-13. 

14. Ibid. T 5, 1113 b 17-26. 

15. DK 82 B 11, §§8 and 12. 

16. Particularly DK 68 B 181, where persuasion is said to be better than law and 
necessity as an educative influence. 

17. See the article on Peitho in Pauly-Wissowa Realenkyklopedie, by Voigt, especially 
column 211. i 

18. Nicomachean Ethics Y' 1, x1xo a 11. 
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